
Agricultural Research Institute 

PUSA 



| PHILOSOPHICAL 

TRANSACTIONS, 


GIVING SOME 


O F T II E 


Frefent Undertakings, Studies, and Labours, 


o F TUB 


INGE'NIOU S, 


IN MANY 


Confidcrable Parts of the WORLD, 


VOL. LIX. For the Year 1769. 


LONDON; 

Printed for LOCKYEIl DAVIS, 
Printer to the Royal Society, 
near Gray s-Imi Gate, in Ihlbourn, 

MJDCCXXXi ' 







ADVERTISEMENT. 


T HE Committee appointed by the Royal Society 
to direct the publication of the Vhilo/ophical 
SCranfaSUons, take this opportunity to acquaint the 
Public, that it fully appears, as well from the council- 
books and journals of the Society, as from repeated 
declarations, which have been made in fcveral for¬ 
mer < IranjaBiom, that the printing of them was al¬ 
ways, from time to time, the lingle adt of the re- 
fpedtive Secretaries, till the Forty-leventh Volume. 
And this information was thought the more ncccflary, 
not only as it has been the common opinion, that they 
were published by the'authority, and under the di¬ 
rection, of the Society itfelf; but alfo, becaufc fcveral 
authors, both at home and abroad, have in their writ¬ 
ings called them the j TranJ'aEliom oj the Royal Society. 
Whereas in truth the Society, as a body, never did 
intcreft themfelves any further in their publication, 
than by occafionally recommending the revival of 
them to fome of their Secretaries, when, from the par¬ 
ticular circumftajices of their affairs, the SCranfaSliom 
had happened for any length of time to be intermitted. 
And this feems principally to have been done with a 
view to fatisfy the Public, that their ufual meetings 
were then continued for the improvement of know¬ 
ledge, and benefit of mankind, the great ends of their 
firft inftitution by the Royal Charters, and which they 
have ever fincc fteadily purfued. 

But the Society being of late years greatly inlarged, 
and their communications more numerous, it was 
thought advifeable, that a Committee of their Mem¬ 
bers /hould be appointed to reconfidcr the papers read 
before them, and felect out of them fuch, as they 
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ADVERTISEMENT. 

fhould judge moft proper for publication in the future 
TranfaSiions which was accordingly done upon the 
26th of March 1752. And the grounds of their choice 
are, and will continue to be, the importance or Angu¬ 
larity of the fubjedts, or the advantageous manner ol 
treating them; without pretending to anfwer for the 
certainty of the fadis, or propriety of the reafonings, 
contained in the feveral papers fo publifhed, which 
mult drill reft on the credit or judgment of their re- 
jfpedtive authors. 

It is likewife neceftary on this occasion to remark, 
that it is an eftabliilied rule of the Society, to which 
they will always adhere, never to give their opinion, 
as a body, upon any fubjedt, either of-Nature or Art, 
that comes before them. And therefore the thanks, 
which are frequently propofed from the chair, to be 
given to the authors of fuch papers, as are read at 
their accuftomed meetings, or to the perfons through 
whofe hands they receive them, are to be considered 
in no other light than as a matter of civility, in re¬ 
turn for the relpedt fhewn to the ^Society by thofe 
communications. The like alio is to be faid with 
regard to the feveral projects, inventions, and curio- 
fities of various kinds, which are often exhibited to 
the Society j the authors whereof, or thole who ex¬ 
hibit them, frequently take the liberty to report, and 
even to certify in the public news-papers, that they 
have met with the higheft applaufe and approbation. 
And therefore it is hoped, that no regard will here¬ 
after be paid to fuch reports, and public notices % 
which in fome inftances have been too lightly cre¬ 
dited, to the dilhonour of the Society. 
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Royal Academy of Painting and 
Sculpture 

Principes dkm bon Government, 

3 Tomes 

Phylioiogieal E flays and Obferva- 
tions 

Two Prints, Views of Hampton* 
Court 

Hiftoirc & Memoires pour 1764 
An original Portrait of Mr. Abra¬ 
ham Demoivrc # 

A Mulhroom Stone from Italy 
Novi Commcmarii, Tom. to & 11 
Trai’te de hi .Corderic perfect: once 
Opufcules dc Chirurgtc 
Afia Lit cram Suec’ue, t;6B, 
Delitiai Sapiential 
De Undone mentis & Carports 
Dofh'inc of the new 'Clmivh 
Defcriptiones phmtarum ’ nov.T ex 
, Capite Bona* Spei 
Fabfica et xtii principal! della 
fqtiadva 

Difcorfo dalle inondazumt dell’ 
Adige 

De quibiifdniu Magnus &r Minimifi 
Memoires & obfemtiens tie Medt> 

cm, x par 
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No*. 9. D. M. Le Roy, M. D. 

D. C* Bonnet 

Mr. Cliatdax 

Ac* R, S. Berlin 
Mrs* Miles 

Mr, Kaye 

Nov. r6. Board of Longitude 
John Ellis, Eftp 
Dec. 7, Mr, Mallet 

Dec. si. Pu Ac. Selene, Parif, 
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De Aquarian Mineralium natura 
ct ufu S® 

La Palingcnelle Philoibphique, 

2 Tom. 8v® 

Effai fur V union dc la Poefie Si dc 
la Mufique 8° 

Hiltoirc & Memo ires, 23 Tom. 4 0 

A large Collection ot the Papers ol' 

(lie Hon. IL Boyle 
A Collection of Moths and Flies 
from the Molquito Shore 
Nautical Almanack for 1770 8 0, 

A Tiger’s Skin from Well-Flonda 
Obfervations of the Tranlk of 1769, 
made at Ponoi in Lapland 
Hi lb >ire & Mcmoires, pour 1765 4* 
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I. A Letter from Mr. J. Moult to Dr. Per- 
civa] ? of Manchefter, F. R. S. contammg 
a new Manner cf preparing Sctlep. 


S I R, 


Read Jan. is, A S the ipecknen of Salop, which I* 

,?6c> /~\ left you fome time ago, meets with, 

your approbation, fo far as to think it deferving to be 
laid before the Royal Society, I now fend you my 
method of curing the common Orchis roots of our 
own country, fo as pcrfe&ly to refemble what comes 
to us from Turky. And if the communication be 
of any public utility, I lhall think myfelf fufficiently 
gratilied for the trouble I have had in profecuting the 
experiments ncceflary thereto. 

Vol. LIX, n The. 




The roots I have hitherto made ufe of, are thofe of 
the orchis mono mas Joins mciculciiis of P arkinfon, the 
cynojorchis morio mas of Gerard, and the cynojorchis 
major , vulgo dog-ftones: though, from a Jpecimm 
of the orchis palmata major mas of Gerard, which 
you have among the Salep, that root likewiio appears 
capable of being made to anfwer the lame purpoics 
as the others. The belt time to gather the roots is, 
when the feed is formed, and the ftalk going to fall j 
for then the new bulb, of which the Salep is made, 
is arrived to its full fize, and may be known from the 
old one, whofe ftrength is then fpent by the pre¬ 
ceding germination, by a white bud rifing from the 
top of it, which is the germ of the plant of tire lue- 
ceeding year. This new root, being feparated from 
the ftalk, is to be wafhed in water, and a fine thin 
fkin, that covers it, to be taken off with a (mail 
brufh ; or, by dipping in hot water, it will come.off 
with a coarfe linen cloth. 

When a fufficient quantity of the roots is thus 
cleaned, they are to be fpread on a tin plate, and fet 
into an oven, heated to the degree of a bread-oven, 
where they are to remain fix, eight, or ten minutes ; 
in which time they will have loft their milky white- 
nefs, and have acquired a tranfparcncy like that of 
horn, but without being dirainilhed in fixe. When 
they are arrived at this ftatc, they may be removed to 
another room to dry and harden, which will be done 
in a few days ; or they may be finifhed in a very flow 
heat, in a few hours. I have tried both ways with 
fuccefs, 

The orchis’s above-mentioned grow fpontancoufty 
in this part of the country, and throughout the whole 

kingdom. 



[ 3 J 

kingdom. They flourifh heft in a dry, Tandy, barren 
foil. As the method of curing this root is To eafy, 
I hone it will encourage the cultivation of To nutritions 
a vegetable, To as to reduce it from its prefent high 
price, which confines it to people of fortune, to one 
fo moderate as would bring it into common ulc, like 
other kinds of meal, or flour; and fo become a valu¬ 
able addition to our prefent lift of eatables, its quality 
of thickening water being to that of fine flour nearly 
as 21 to i, with this difference, that the jelly of Salep- 
powder is clear and tranfparent, whereas that of flour 
is turbid and white. 

If this ibouId find you in the fame fentiments. rc- 
fpe&ing it, I give you liberty to make uf'e of it ac¬ 
cordingly. 

And am. 


Rochdale, Nov. 
XO, 1763. 


with all refpedd, 

Your very humble fervant* 

J. Moult. 
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IX. Brevis Narratio de StruBura et EffeBu 
Speculorum caufiicorum paraboliccrum d 
defunBo D no Hoefen Drefdae elabora- 
torum, quae nunc d D no Ehrard, fab Arcs 
Drefdenfi. habitante, pojfidentur. AuBorz 
D no Wolfe, M. D. 

Head. Jan. RBI S vel redtius fegmentura para- 
bolicum concavum ex pluribus affe- 
fibus folidioris ligni compofitum, et in convexa parte 
baculis tam a vertice divergentibus, quam tranfveriis 
probe colligatum et firmatum, obdu&um eft in con- 
cava parte laminis aurichalceis, quarum craffities -J. 
circiter pollicis, iongitiido pedum quatuor cum dimi- 
dio, latitudo vero pedum duorum cum dimidio. H© 
laminae tanto ftudio inter fe funt conferruminatae, ut 
linea jungens duas tales laminas vix appareat: 1’plen- 
dore vero tali pollent, qualis fumma cum cura po- 
liendo conciliari aurichalco poteft. Sufpenditur et 
movetur tale fpeculum inter duo brachia femicirculi 
lignei, mobilis circa axim ligneum verticalem, in- 
•fiftentem pedibus tribus, eorumque rotulis. Pondus 
pro ratione magnitudinis valde exiguum, ut unica 
raanu in omnem fitum facile dirigi poffib Ante- 

riorem 
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norctft ipec.uli partem fubtcndit arcus ferrous pollr- 
cem cralius, vcrfus medium, hoc eft in ipfo loco foci 
uftorii, in annulum eftormatus, qui annulus ex 
utraque parte furcam ferream gcrit, quibus vafculuni 
ferreum corpus examinandum continens imponitur. 
Poflidet D nus Erhard fex talia fpecula, quorum qua- 
Uior magis pcrfeda lequentes habent dimenfiones. 


Num; 

Perimeter. 

Diameter feu 
Ordinata. 

Profundi tas 
feu AbfciAa* 

Did an tin fod 
a Venice. 


Fed, 

Pol lie* 

red. 

Foil 

Fed. 

roil. 

Fed* Poll, 
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Pes Drefdenfis ad Londinenfem fere ut 13:14- 
Primum fpeculum pro faciiiori tranfportationc in 
duas partes divifum eft. Curvaturam horum fpccu- 
lorum fatis exadam die, patet ex co, quod diameter 
foci priorum quatuor dimidium poilicem non excedat. 
Utinam color ct politura fpeculorum mctallicorum 
iis conciliar! poffet! Effcdus horum, urendo, calci- 
nando, fun den do, vitrificando, multum fuperat quod- 
cunque de hujus generis experimentis innotuit. Du- 
riflimi lapides vix pauca fecunda temporis refiftunt : 
tnetalla cito perforantur : vegetabilia nidu oculi com- 
buruntur in cinerem et vitrum, reque ac olla anima- 
lium in ealeem et vitrum. 

Lubet hie reforre pauca experiments a D" 1 ’ D 1 ' 
Hoffman, nuper inftituta, cum fpcculo quod tertium 
In ordinc. 

i. Minera argenti nativi in lapide talcofo viridi, 
fundebatur tempore unius fecund i. abfque ullo fumo. 

6 Poll: 



2. Minern cnpri pyriticofii Salfendenfir cum mala¬ 
chite interfperfo flue bat, uti pra’ccdens, in momcnto ; 
et tribus iecundis vix elapfis, gutui'i ultra: depiuebant, 
quae frigefadae cuprum fragile criint; lapis veto nunc 
erac vitiutn ex rubro nigrum. 

3. Minera ftanni polyedra Altcuburgcnlb in mo¬ 
menta fluens, poll unius minuti iufionem, invenie- 
batur muita ftanni grana dimififle ; ipfe veto lapis 
quarzofus in vltrum nigrum mutatus erat. 

4. Galena plumbi teffulis majoribns in nidu oculi 
fundebatur cum futno denfo, et poft tria fccundu 
temporis plumbum bonum malleabile depluebat. 

5. Haematites niger ftriatus quarto temporis fc~ 
cundo incipiebat fundi, fine omni fumo, et poll duo 
minuta prima ablato, perfedi ferri aliqnid ad- 
haerere cernebatur. . 

- 6. Afbeftus Hungaricus tempore trium fecundo- 

rum in vitrum abibat ex fiavo viride. 

7. Giacies Marine Eiflebenfis in momcnto caleina- 
batur; poft: 4 vel 5 minuta prima in loco foci per- 
forabatur, atque in vitrum ex viridi flavum verteba- 
tur, firnile illi quod ex afbefto provenit. 

_ 8. Schiftus vulgaris niger tegularis tempore duorum 

fecundorum abibat in vitrum nigrum. 

9. Marmor nigrum in loco, quern focus attingebat, 
tempore aliquot fecundorum calcinabatur, et poft 
unum mtnututn primum bine inde fundi inci¬ 
piebat. 

10. Fruftum lapidis fabulofi martialis tempore tri- 
um fecundorum in vitrum nigrum fundebatur. 

11. Num- 
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11. Nurnmus aureus Hilpanicus (a pi flak') funde» 
batur intra duo fecunda, i'nius nigcr apparcbut. 

12. Plorenus Saxonicus {half a crow, 1 /') in mo- 
memo fundi incipiebat, ct intra tria Iccundajam per- 
foratus erat, 

13. Ciavns ferreus ex rota, tempore trium fecun- 
dotum iluebat, ct tempore quinque jam ties ferri 
gut tic pill mnjoris magnitudine conHuxerant in unani, 
infimulque vitri viridis purutn produdtum erat. 

14. Si ignis cum llatnma intra focum ct fpcculum 
ponatur. tempore nodturno obfeuro, magna circum- 
jacens plaga ita illuminatur, ut ctiam in horologio 
turris diftantis numerus horam indicans difeernatur. 

15. Si ignis prunarum bene accenfarum ponatur 
diredte ante ipcculum, licet notabili diftantia, calor 
in foco Cat is intenfus percipitur, ut etiam candela ac- 
cendi, vel a 1 i;c res inflarmmbiles comburi pofiint. 

16. Si veto prume accenfe in ipfo foco po- 
nantur, et radii inde egrefii a fpeculo reilexi ab alio 
lpeculo in diftantia fatis notabili excipiantur, poterunt 
res inflammubiles in hujus fecundi Ipeculi foco polkas 
accendi. 

17. Experimcnta duo ultima non folum fixccc- 
dunt cum ipiis prunis accenlis, led etiam, cum 
fornace fortiter calefadto, in foco fpeculi polito, 
vel juxta experimentum 15' 11111 ante cundcin, diflan* 
tiis nempe probe feledlis, 

1 8. In camera obfeura imagines objedtorum ab his 
•fpeculis reliexac diftindtc et cum propriis coloritnis rc- 
prakentantur. Pnetcrea cum microfeopio lbiari hac 
ipecula utilitcr combinari poilunt. 

ip. Si duo Ipecula in notabili diftantia, nti 50 
pailuum, diredte fibi invicem opponantur, et in 

loco 
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foco unius verba qusedam voce admodum deprcfla 
proferantur, vel horologium minus marfupialo ibi 
ponatur, poterunt ifta verba vel horologii vibra- 
tiones in foco alterius fpcculi diftin&c audiri. 

Qu. Specula Archimedea crantne diveria ab his ? 
Ccrte parabola, cujus parameter bis mille pedum, non 
difficulter deferibitur. Forte ctiam radii a tali fpeculo 
reflexi, poft focum a lente excipi, et fitu parallelo ad 
omnem diftantiam mitti poflent, habita nempe ra- 
tione fulibilitatis vitri. 

Sept. 2, 1768. 


IIT. An 
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111. An extraordinary Cafe of three Pins 
fwallowed by a Girl , and difeharged at 
her Shoulder. In a Letter to Frank Ni~ 
cholls, M. D. F. R. S. from Dr. Lyfons, 
of Gloucefter. 

To Charles Morton, M. D. Sec. R. S» 


Epfom, Nov. 25, 1768. 

Dear Sir, 

Read January 26,y N CL O S ED I fend you a moft ex> 
X traordinary cafe, which is tranfmitted 
to me by Dr. Lyfons, a gentleman of great learning 
and credit, and phyfician to the Gloucefter holpitai. 
It feems to be exadtly drawn, and the Doctor’s ve¬ 
racity may be depended on. I think it well worth 
preferving in the Memoirs of the Society j and be¬ 
lieve that the Council will have the fame opinion of 
it as, 

S I R, 

Your very humble fervant, 

Fran. Nicliolls. 


S 1 i*f 
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S I R; 

U PON my mentioning the cafe of a girl who 
fwallowed three pins, which were a Iter ward.-; 
difeharged at her thoulder, you thought it might be 
proper for the Philofophicai Tranliidionr, and ddired 
me to fend it you. I have drawn it from notes taken 
during my attendance upon her, with as much accu¬ 
racy as poffible, and it is as follows. 

. Eleanor Kaylock, a robuft, ftrong girl, aged twenty- 
two, was admitted a patient in the Gloucetier 
infirmary, May 29, 1766, for a pain in her lido pro¬ 
ceeding from pins fwallowed three quarters of a year 
before., The occafion of the accident was thus. 
Being employed in the bufinefs of a kitchen, as the 
was feumming the pot (her mouth being open, and 
three pins in it), the received a quantity of the vapour, 
which obliged her to fwallow, and the pins at the 
fame time palled into the cefophagm , where they re¬ 
mained for eight weeks, notwithtlanding various me¬ 
thods were ufed for their removal j but they were at 
laft forced down by the whalebone inftrument ufed 
by furgeons for that purpofe. 

Whilft the pins were in her throat, the parts be¬ 
came inflamed, and fwoln, which occafioned an 
hoarfenefs, attended with great pain, and difficulty 
of breathing: being alfo capable of receiving but very 
little nourishment, and that liquids, the was reduced 
to fo weak a ftate as not to be able to get out of her 
bed. After the pins were removed the could fwallow 
folids, and recovered ftrength fufficient to gy out 
again to fervice in her former employment. She 
was hired as an under-fervant in a gentleman’s kit¬ 
chen. 
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chen, but was foon obliged to quit her place, and 
apply for relief, any extraordinary morion aggravating 
her complaints, and occafioning violent coavulfions, 
from which (lie did not recover for eight or nine 
hours. When die came to the infirmary, (lie ap¬ 
peared full of fiefh, of a ruddy complexion, and 
in perfedt health, excepting the following com¬ 
plaints. 

She had a pain in her right fide, below the 
falfe ribs, which ihe fir ft felt immediately upon 
the removal of the pins from the cefophagm , and it 
continued to the time of her admiflion at the hofpita!, 
but was mod violent when (he moved the trunk of 
her body forwards round towards the left, or lifted 
up her right arm. At her admiffion, and from 
the time of the removal of the pins, the hoarfenefs 
die was troubled with foon after the pins firft ftuck 
in her throat, continued ; flic often fpit up blood, 
and had a violent cough, by which, as well as by la¬ 
bour, or any excefs of motion, the pain in her fide 
being greatly aggravated, (lie was obliged to fit or 
fall down immediately, and could not recover herfelf, 
fo as to be able to (land, in lefs than an hour. In 
thefe paroxyfms (he had always a pain in her head, 
was fick at ftomach, and frequently brought up 
blood. 

Whilft (lie was in the infirmary, the violence of 
the pain three times occafioned convulfion-fits, by 
which the mufculus reSius fuperior of the right eye 
was fo violently affedted, that, notwithftanding the 
eye was open, yet the pupil was entirely covered by 
the eye-lid ; and, after one of thefe fits, continued fo 
for a fortnight. The left eye was alfo inverted in the 

C 2 fame 
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feme manner, but the conftri&ion was removed in a 
week. When thefe fpafmodic affections left her, die 
did not recover her eye-fight for fome clays, the optic 
nerve being probably oppreiled; hut the Idt eye al- 
ways recoveied fooner than the right, being never lu 
ftrongly convulfed. None of the other mulcles ap¬ 
peared to be affedted, except in the puroxyfms. 

While the pins were in the crfophagns , the 1'urgoon 
was utterly at a lofs where to diredt his inftrutnents, 
as there was no certain indication where the pins were 
lodged. And the phyfician’s pradlice could be only 
palliative, ufing bleeding, with anodyne and lubri¬ 
cating medicines, according as the various fymptoms 
occafionally required. In this manner things went 
on to the beginning of Auguft, when a final! painful 
tumour, the fize of a man’s thumb, appeared upon 
the right fhoulder, which difappeared in the com- 
pafs of a week without coming to fuppuration. Af¬ 
terwards fuch another fmall tumour appeared upon 
the left lhoulder, which increafed, and, by the care 
of Mr. Crump, the attending furgeon, was brought 
to fuppuration, and opened by him, Auguft 20, when 
a large table fpoonful of matter was difeharged. Up¬ 
on removing the dreffings, the next day, a larger 
quantity of matter flowed out, and with it iil'ucd one 
of the pins. Mr. Crump then examined with his 
probe if he could find either of the others, but could 
not: however, the day following, the other two 
pins were alfo difeharged at the feme wound. Thefe 
pins were all of the fame length, each meaftiring five 
quarters of an inch. The wound at which thefe pins 
were difeharged was upon the fupertor part of the 
fcapula. After the girl bad received her cure, and 

was 
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was di {charged from the infirmary (which hap¬ 
pened September the fourth), I compared her {boul¬ 
der with Cowpdr’s Anatomical "Fables on the JVluf- 
c’.es; and, as near as I can guefs, the wound was up¬ 
on the flclhy belly of the Irapcfius. And yet the 
pain in the patient’s ft da attended her as long as the 
pins remained in the wound, but left her foon after 
they were di (charged, as did alfo her cough, and 
{pitting of blood. Being obliged to lead a ledentary 
life in the infirmary, and to keep hcrfolf as quiet as 
poflible, her catamenia left her; but her fpitting of 
blood could not be attributed to that defedf, becaufe 
{lie was very regular before her admiflion, and yet 
{he had fpit blood from the time the pins were re¬ 
moved from the ( vfophagus , which was lome months 
before flic came to the infirmary. 

It would be matter of con Adorable fatisfinSHon, 
could the cxiuA couj-fe be afeertained which was 


taken by thefe pins, in their paflage from the a:fo - 
phagus to their exit at the left fhoulder. From the 
cough and fpitting of blood one fhould fuppofe that 
the lungs were injured by them. From the pain un¬ 
der the falle ribs, it may be imagined that the dia¬ 
phragm was affedted. And yet from their being 
dilcharged at the fhoulder it may lac prefumed, that 
neither of thefe parts were ever wounded ; but that 
the pins, being forced through the fuhftance of the 
apbphtigns into the mufcles of the neck and fhoulder, 
palled thence to the part whence they were dis¬ 


charged . 


The firft fymptom obfervable upon the removal of 
thefe pins from the paflage of the cejbpbagus was, 
that the patient immediately felt a pain in her right 

fide. 
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fide, below the falfe ribs, which was moft violent 
when (lie turned the trunk of her body forwards 
round towards the left, or lifted up her right arm. 
Now if the pins, being forced out of the tvf.fiktignt, 
penetrated the ferrali, rhomboides, and trapefws mol- 
cles on the right fide, this fymptotn mud uu.vil.inly 
happen. For the Jerrati being mu icier, of rcipiuUtun, 
and the jerratus J'uperor pojiicm attached to the 
fecond, third, fourth, fifth, and fixtli ribs; and th« 
ferr at us inferior pojlicus being attached to the tenth, 
eleventh, and the extremity of the twelfth ribs, a 
pain in the fide will be produced by the conflant 
efforts of refpiration. And the office of thefe 
mufcles being to elevate the ribs, and drawdown the 
arm, the pain in the fide will be moft fenfibly felt 
whenever the right arm is lifted up; bccanfc then 
the extremities of thefe mufcles, attached to the ribs, 
will be moft tenfe. For although a wound may he 
given to a mufcle in its moft flefliy part, yet the irri¬ 
tation occafioned by it will exert itlclf moft forcibly 
in that part where there is the greateft tendon. 

The rhomboides mufcle lying upon the Jerratus 
fuperior , and the trapefus being incumbent upon it, 
and all clofely connected by the cellular membrane, 
they mull all be in fome degree affedted by refpira¬ 
tion. But the office of the rhomboides and tmpe/ius 
mufcles being to draw the arm downwards, and 
backwards, the pain in the fide would be incrcafed 
whenever the right arm and trunk of the body were 
turned forwards towards the left fide. 

Being thus, as we may fuppofe, arrived at the true 
caufe of the pain in the fide, the cough comes next 
«nder confideration. And this will be found to pro- 
2 ceed 
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ceed from the fame caufe that the cough of a pleu¬ 
ritic perfon docs, only with this difference, that in 
one the pleura and intercoftal mufcles are affedted by 
an internal inflammation, by which refpiration is 
difturbed ; in the other, the malady arifes from irri¬ 
tation cauied by an extraneous body. The effects 
are the fame in both; refpiration being impeded, 
nature endeavours to relieve herfclf by a cough, which 
increafes the irritation and inflammation of the parts 
obftrufted; thefe again increafe the violence of the 
cough: and thus, each being aggravated by the other, 
the lungs are often fo violently agitated, that a blood- 
veflel burfts, and thence blood is thrown up from 
the lungs, as was the cafe in the prefent inftance. 

Whoever con fillers the communication between 
the third pair of nerves, the intcrcoflal, the cardiac, 
and the recurrcnts, together with the other nerves 
dependent upon them, will eailly perceive the caufe 
of the violent fpafm upon the eyes, the ficknefs at 
flomach, and the general convulfioo, as being all 
primarily dependant upon the iiritation given to the 
intercoflal nerve on the right fide. And it may be 
obferve-d, that, although both the mot ora oculorum 
were affedled, yet the right eye was convulfed moll 
violently. 

From the fymptoms attending this uncommon 
cafe, it is realbnable to conclude, that the three pins 
were all of them at the fame time forced from the 
ccjophagus into the Jcrriiti mufcles on the right fide, 
which immediately communicated an irritation, or 
hnpuil’e, to the intcrcoflal nerve, from whence arofe 
the pain in the fide, and thence the ficknefs at flo- 
machj, and convulsions of the eyes and other parts. 

But 




At whatever utulcd ill'.; pain in tlic right fide, upon 
the removal of the pins front the ajtfbtrgns, that 
catife continued to until all the tkice pins were 
difeharged at the left shoulder, lor fo long did the 
pain m the right fide continue. 

The thickncfs of the two jlrrnti, the rbomhui ties, 
and irapejim mufelcs may be thought too great for 
pins five quarters of an inch long to penetrate all ol 
them at the lame time. But if it be oblcrved, that 
one of the pins was diichargcd at a time when neither 
of the two others could be felt with the probe, it may 
be fuppofed, that one of the three palled into the 
rhombotdes, and trapejius , whilft the two others re¬ 
mained in the ferrati , and there continued until the 
firft was difeharged at the trapejm •, after which they 
took the fame courfe, and were difeharged at the 
fame outlet. 

Thus might we give a very probable account ol 
this extraordinary .cafe, had the pins been difeharged 
at the right fhouider, bu.t they were difeharged at the 
left.' By thofe who think that, the nerves commu¬ 
nicating with one another, the caufe and effort pro¬ 
duced may be on oppofite tides of the body, it may 
be faid, that the pins might be forced from the ajb- 
phagus into the mufcles of the left fide, notwith- 
ftanding the pain was felt in the right. This will not 
be generally allowed. Neither can I perceive any 
reafon why a tumor cxaQIy rdembling that from 
whence the pins were afterwards diichargcd at the 
left fhouider, fhould a rife upon the right, anddifperle 
without coming to fuppuration. 

Since I drew out the above account, I have feen a 
cafe nearly fimilar to it, recorded in the fhiiafophical 

'‘fran fac- 
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Tranfa&ions, N 5 461. A fmall needle being lodged 
in a woman’s left arm, about fix inches below the 
Shoulder, pa fifed thence to her right bread:, whence 
it was extracted many months after it firfl entered the 
body. About a month after the accident, the felt a 
pain above the place where the needle run in, which 
extended up her iiiOttldcr. It laded there three or 
four days, and then returned by fits. About 17 
weeks before the needle was extracted, flic felt a pain 
at her flomach, was lick, and had Teachings to vomit, 
Thefe fymptoms continued to afilidt her (elpecially in 
the morning), until within two days of the needle be¬ 
ing extracted, at which time file thought a pin had 
got into her right bread:. This directed the l'urgeon 
to make an opening there, and he extradited the fame 
needle that had entered at her arm from the part 
where the pricking pain was; after which flic had 
never any return of pain in her bread, flomach, 
fihoulder, or arm. 

If, upon perufal of this cafe, you think it merits the 
attention of the curious, as corroborating the other, 
your recommendation of it to the Royal Society will 
be efteemed an honour to, 

S I R, 

Your much obliged, 

humble fervant 


Gloucefter, Sept. 1, 
1768. 


Dan. Lyfons 
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IV. H Letter from the Honourable William 
Hamilton, his Majejly $ Envoy Extraor¬ 
dinary at Naples, to Mathew Maty, M. I.). 
Sec.R. S. containing Jointfarther Particulars 
on Mount Vefuvius,. and other Folcanos in 
the Neighbourhood . 


Villa Angelica, near Mount Vefuvius, 
October 4, 1768. 

S I R, 

Read February 2 , "TT HAVE but very lately received 
ll6g ' _§_ your laft obliging letter, of the 5th 
of July, with the volume of Philofophical Tran- 
fa&ions. 

I muft beg of you to exprefs my fatisfadtion at the 
notice the Royal Society have been pic,lied to take of 
my accounts of the two laft eruptions of Mount Vc~ 
fuvius. Since I have been at my viila here, 1 have 
enquired of the inhabitants of the mountain after 
what they had feen during the laft eruption. In my 
letter to Lord Morton, I mentioned nothing but what 
came immediately.under my own oblervatiun ; bur 
as all the peafants here agree in their account of the 
terrible thunder and lightning, which hilled ulmoft 
the whole time of the eruption, upon the mountain 
only; I ■think it a circumftance worth attending to, 
Befides the lightning, which perfectly relembled the 
common forked lightning, there were many meteors, 
like what are vulgarly called falling liars, A pea- 
'■ . law, 
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fant, in my neighbourhood, loft eight hogs by the 
allies falling into the trough with their food: they 
grew giddy, and died in a few houis. The lafl day 
of the eruption, the allies, which fdi abundantly upon 
tire mountain, were as white alrnolt as f >ow ; and the 
old people here allure me, that is a fare fytnptotn 
of the eruption being at an end. Thefe circum- 
ftances, being well attefted, 1 thought worth re¬ 
lating. 

It would require many years dole application, to 
give a proper and truly philofophical account of the 
volcanos in the neighbourhood of Naples j but I am 
fure fuch a hiftory might be given, fupported by de- 
monftration, as would deftroy every fyftem hitherto 
given upon this fubjedb We have here an opportu¬ 
nity of feeing volcanos in all their ftates. I have 
been this furnmer in the iliand of Ifchia; it is about 
eighteen miles round, and its whole bafis is lava. The 
great mountain in it, near as high as Veluvius, for¬ 
merly called Epomeus, and now San Nicolo, I am con¬ 
vinced was thrown up by degrees; and I have no 
doubt in my own mind, but that the illand itfelf rofe 
out of the fea in the fame manner as fome of the 
Azores. I am of the fame opinion with refpeft to 
Mount Veluvius, and all the high grounds near Na-' 
pies 5 as having not yet feen, in any one place, what 
can be called virgin earth. I had the pleafure of fee¬ 
ing a well funk, a few days ago, near my villa, which 
is, as you know, at the foot of Vefiivius, and ciofeby 
the lea-lide. At 25 feet below the level of the fea 
they came to a ftratum of lava, and God knows how 
much deeper they might have ftill found other lavas. 
The foil all round the mountain, which is fo fertile, 

D 2 conlills 
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con lifts of ftratas of lavas, allies, pumice, and now- 
and-thcn a thin ftratum of g'od earth, which good 
earth is produced by the fur race mouldering, and the 
rotting of the roots of plants, vines, 6c e. This is 
plainly to be icon at Pompeii, where they are now 
digging into the ruins of that ancient city ; the houies 
are covered, about io or 15 feet, with pumice ami 
fragments of lava, feme of which weigh three pounds 
(which laid circumftancc I mention to lliew, that, in 
a great eruption, Vefuvius has thrown ftones of this 
weight fix miles, which is itsdiftance from Pompeii, in 
a direct line) ; upon this ftratum of pumice, or rupi/Ji, 
as they call them here, is a ftratum of excellent mould, 
about two feet thick, on which grow large trees, and 
excellent grapes. We have then the Solfatcrra, which 
was certainly a volcano, and has ccafed emptying, for 
want of metallic particles, and over-abounding with 
fulphur. You may trace its lavas into the lea. We 
have the Lago d’Averno and the Lago d’Agnano, 
both of which were formerly volcanos; and Aftroni, 
which ftill retains its form more than any of thcle. 
Its crater is walled round, and his Sicilian Majdly 
takes the diverfion of boar-hunting in this volcano; 
and neither his Majefty, or any one of his Court, ever 
dreamed of its former ftate. We have then that cu¬ 
rious mountain,called MontagnoNuovo, near Puxzole, 
which rofe, in one night, out of the Lucrinc hake j 
it is about 150 feet high and three miles round. 1 do 
not think it more extraordinary, that Mount Vcfuvin-., 
in many ages, fhould rife above 2000 feet j when 
this mountain, as is well attefted, rofe in one night, 
no longer ago than the year 1538. J[ have a project’, 
next fpring, of paffing fome days at Puuzole, and of 

dllleftiDg 
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di Aiding this mountain, taking its meafures, and 
making drawings of its flratas 5 for, I perceive, it is 
com poled of ft rat as, like Mount Vefuvius, but without 
lavas. As this mountain is fo undoubtedly formed 
entirely from a plain, I (hould think my projed may 
give light into the formation of many other moun¬ 
tains, that arc at prefent thought to have been ori¬ 
ginal, and are certainly not fo, if their ftrata corre- 
lpond with thofe of the Montagno Nuovo. I lliould 
be glad to know whether you think this projed of 
mine will he ufeful ; and, if you do, the refult of my 
obfervations may be the lubjed of another letter. 

I cannot have a greater pleallire than to employ my 
leilure hours in what may be of fome little ufe to 
mankind j and my lot has carried me into a country, 
which affords an ample field for obfervation. Upon 
the whole, if I was to cftablilli a fyftern, it would be, 
that mount aim arc produced by volcanos, and not volca¬ 
nos by mountains. 

I fear I have tired you: but the fubjed of vol¬ 
canos is fo favourite a one with me, that it has led 
me on I know not how: I lhall only add, that 
Vefuvius is quiet at prefent, tho’ very hot at top, where 
there is a deposition of boiling fulpluir. The lava that 
run in the Fofla Grande during the laft eruption, and 
is at leaft 200 feet thick, is not yet cool; a llick, put 
into its crevices, takes lire immediately. On the (Lies 
of the crevices are fine cryftailine (hits: as they are the 
pure falts, which exhale from the lava that has no com¬ 
munication with the ‘ interiour of the mountain, 
they may perhaps indicate the compofnion of the 
Sava. I have done. Let me only thank you for 

7 " the 
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the kind offers and expreffions in your letter, and lor 
the care you have had in fetting off my prefent to 
the Mufeum to the beffc advantage; of winch I have 
been told from many quarters, 

I am, 

S I R, 

Your moil obedient, 

humble fervant, 

W. Hamilton, 


V. A Later 
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Received January 9, 1769. 


V. A Letter to Dr. William Watfon, F. R. 3. 
from the lion. Dailies Barrington, F.R.S. 
on the Frees which are fuppofed to be indi¬ 
genous in Great Britain. 


January a, 1769. 

Dear Sir, 

Read Feb. 9 and 16, niNCE you fent me the Jpeci- 
17 )9.. men of fuppofed chcfnut, which 

was taken from the old hall of Clifford’s Inn, I have 
been at lbme pains to examine into the authorities for 
the prevailing notion, with regard to this being an in¬ 
digenous tree as alfo with relation to fome others,, 
which are generally conceived to be of the native 
growth of Great Britain, 

But, before I enter into other particulars, I fhalt 
venture to lay down feme general rules, from which 
it may be decided, whether a tree is indigenous or 
not, in any country.. 

1. They miift grow in large rnaffes, and cover con- 
Ouerable trads of ground j nor mult fuch woods end 
abruptly, by a hidden change to other trees, except 
the fituation and hrata become totally different. 

2. If the tree grows kindly in copies, and Ihoots 
from the hoof, it mull for ever continue in fuch a; 

wood,. 
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wood, unlefs grubbed up with the greatdl care; nor 
is it then eafily extirpated. 

a. The feed of Inch tree mtifl ripen kindly : na¬ 
ture never plants but where a fnceciiion maybe calily 
continued, and in flu: grcatdl profusion. 

Laflly; Many places in every country mull receive 
their appellation from indigenous trees which grow 
there; as no circumflance is more linking, when a 
trail of ground is to be deferibed or diftinguiihed : 
hence fo many towns, villages, and farms arc named 
from the oak and alii, which are the moll common 
trees of Great Britain. 

When the inftances of this arc lingular, it will 
prove diredlly the contrary ; as I hope to (hew loon 
with regard to the chcfnut and the box. 

Having ventured to premife thefe general rules, by 
which it may be determined, whether a tree hath been 
planted by the hand of nature or not ; I Until now 
begin, by confidering the proofs which arc commonly 
relied upon, with regard to tiie Spanilh, or jfwcet, 
chefnuts being indigenous in Great Britain. 

And, firft, the very name of Spanilh feems moft 
ftrongly to indicate the country from which it was 
originally introduced here, as much as if a particular 
fpecies of oak was known in Spain by the name of the 
Englilh oak. 

There may be fome doubts, perhaps, whether this 
tree is really a native of any part of Europe, as Pliny 
informs us, chefnuts were brought from Sardis to 
Italy, and that they were improved in tallc by Ti¬ 
berius, who took particular delight in cultivating them *. 


* Pliny, lib. XV. cap. xxiii. 
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I have alfo been informed by you, that in Spain the 
chdnut trees, defined to produce the bed fruit, are 
engrafted upon the wild chefimt, and that the 
French call the common fort chalatgniiTy and the io>* 
proved one maromcr. 

Though lb much hath been (aid of late, with re¬ 
gard to the excellence ol this wood for building, I 
cannot, upon inquiry, find that it is greatly priced for 
this pnrpoie either in Spain, Italy, or the South of 
France; but is chiefly valued for the fruit, which 
forms a confldcrable article of food for the inhabit¬ 
ants, as well as of exportation. 

I li'ccwife cannot hear that this tree is to be found 
in any ccnfiderable tnafles, till the traveller is at Jeaffc 
two hundred miles to the fouth of Paris. 

With us the nuts by no means ripen kindly, though 
I have fometimes eaten them very good from Englifh 
trees. 

In Scotland, neither tlie walnut nor chcfnut pro¬ 
duce good fruit, though there are fome very fine and 
promiling timber trees, of the latter kind, at the Earl 
of Brcdalbane’s, in the Highlands. 

All thefe circumftanccs feem to afford a ftrong in¬ 
ference, that the Spanifh chcfnut cannot be a native 
of Great Britain ; but I mu ft now confider the proofs 
which are generally adduced to the contrary. 

Mr. Miller (in his Gardener’s Dictionary) hath en¬ 
deavoured to prove, that the Spanifh chcfnut grew in 
great profufion to the northward of London, by a 
citation from Firx-Stcvens, which only implies, that 
there were large forefts in the neighbourhood of the 
metropolis, without either the chcfnut, or any other 
tree, being fpecified. <c Proximo patet forefta ingens, 
Vol. LIX. " E “ faltus 
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fC faltus numcrofi, ferarum latebrtc, nervorum, uuma- 
“ rum, aprorum, et taurorum iylvefirium. 

Mr. Miller alfo mentions, that iome hump- •>! uo- 
caycd chcfnuts have been icon not far ironulu: me¬ 
tropolis ; he does not, however, particularize the 
and it fhould feetn therefore, that he had rcceiveu t i'.t* 
information from others. 

Moll antiquaries fuppofe, that Old London war 
chiefly built with this kind of timber horn dido io~ 
refts; there is not the leaft appearance, however, o! 
any fuch tree at prelent within twenty miles oi Lon¬ 
don, which may not be accounted for, as being of 
infinitely a more modern introduction than tin; time 
of Henry the Second, when Fitz-Stevons wrote. 

I remember the having once been prefent my ("elf, 
when a wager on this head was won ; it being fup- 
pofed that a fmall fpcclmcn of a beam, from a very 
ancient houfe in Chancery-Janc, was of this wood j 
which turned out to be nothing but common oak. 

When you, therefore, lately put into my hands an¬ 
other fuch fpecimen of liippofed chefnut, from tire old 
hall of Clifford’s Inn, I knew it immediately to be 
only the common oak. 

As I had, however, at that time, an opportunity of 
proving this to a demon ftnuion, by lending into the 
country for part of an oaken beam from a very an¬ 
cient liable, and alfo a piece of Spanifli cheliuu, which 
grew near; I lhali, for your further fatisfablion, lend 
three fpecimens, which you will compare whore the 
wood hath been cut tratifverlly, and where they arc 
marked with ink at top and bottom. 

The large irregular piece, marked C/., is the fitp~ 
pofed chefnut from Clifford’s Inn. 

Tin- 
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The fpecimen, marked O, is from an oaken beam 
of an ancient liable. 

The fpecimen, marked C, is from a Spanifh 
chefnut. 

I think it muft immediately appear to any one, on. 
infpedtion, that the Ipeeimens Cl. and O agree in the 
grain and texture of the wood, and that fpecimen C 
is evidently of a different kind. 

Upon weighing alfo the fpccitncns C and O, which 
are exadlly of the fame fize, the oak turned out to be 
heavier than the chefnut, by one fourth. 

With regard to this latter difference between the 
two woods, it may be proper to inform you, that the 
fpecimen of chefnut was taken from a young tree; 
the grain of tire oak muft have therefore been elofer 
than that of the chefnut; but, on the other hand, it 
mull be recolledted, that there muft have been a very 
confiderabie evaporation from the oaken beam during 
a long courfc of years. 

Dr. Ducarel, in his Anglo-Norman Antiquities*, 
hath inferted a note of feme length, to prove, that Old 
London was not only built with chefnut timber, but 
that there ftill continues a large trail of chefnut 
woods near Sittingbourn in Kent, which he conceives 
to be a full demonftration, that this tree is indigenous 
in England. 

I had no fooner read this account, than I deter¬ 
mined to examine thefe woods myfclf, as well as 
what trees might be found in their neighbourhood. 

The refult of a very minute infpcdlion of them is, 
that I found thofe parts which confift of Spanifh 

* P. 96. 
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chcfnut to be planted in beds or row?, about five 
yards diftant from each other; nor are there any 
flattering trees to introduce them, which is what mull 
be expeded near woods of natural growth. 

I final! now proceed to anl'wer Dr. DucartTs other 
arguments, with regard to the Spanilh cheiiiut’s be¬ 
ing an indigenous tree in this country. 

He ftrft mentions a grant Detinue Cajhmctmun in 
Dena , which he fuppoles to mean the lordl of 
Dean. 

Upon looking into Spelman’s Index Villaris, I find 
no lefs than two-and-twenty towns and villages which 
bear the name of Deem. Why, therefore, it fhould 
mean the Foreft, rather than any of thefo places, is 
not fo obvious; efpecially when, confidering the vail 
trad of ground included within this foreft, the grant 
mull have been of fo very extenfive a nature. 

Suppofing it to be the tithe Caflanearum in any par¬ 
ticular parifh, it will amount to no more than a grant 
of the tithe of walnuts would do, which we know to 
be a tree originally of foreign growth. 

The fruit of a fmall number either of walnuts or 
chefnuts is very valuable, if near a confiderable town. 
I have been informed, that a grove, not exceeding an 
acre, of the latter, at Beachworth Caftle in Surrey, hath 
fometimes produced upwards of ten pounds, at the 
London market, when the feafon happened to be fa¬ 
vourable, and the nuts ripened kindly, 

I fhould fuppofe that this grove of chefnuts, from 
their fize, may be about two hundred' years growth ; 
and they already begin to decay very much at the 
tops, being what the woodwards term ftag-headed. 

If 
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If it be filll contended, however, that this grant of 
tithe includes the whole fared of Dean, I have been 
in almofl: every part of it, and can take upon myfelf 
to fay, that there are not the leal! veftiges of any fuch 
tree at prefen t. 

Dr. Dncarcl next relies upon a manor in the 
neighbourhood of Sittinghourne being called Cbaftc- 
nye or Caftenye, from the circumftance of its being 
fuppofed to be amongft chcfnut woods. 

This, however, is a Angle inftance of fuch a name 
to any place in England ; and therefore the chelnuts 
being indigenous can be no more inferred from it, 
than that box naturally grows in this country, from 
the name of Box-hill, in Surrey. 

Now we happen to know that this hill was fo 
called from an Earl of Arundel’s having introduced 
this tree there, in the time of James or Charles the 
Firft*j and, from many circumftances, I fhouldfup- 
pofe that the chcfnut plantations near Sittinghourne 
are not of a much more ancient date. 

Dr. Du card then mentions two very fine chefnut- 
trees, which grow at Hagley in Worccfterfhire; this, 
however, only proves, that the owner of that eflate, 
fome time ago, might think it worth while to plant 
them either for their beauty or their fruit, 

* " This place (viz. Box-bill) was fir ft planted by that fit- 
“ mous antiquary (tW Earl of Arundel), with box wood, tie- 
“ figning to have built a houfe there ; but want of water made 
“ him utter his resolution, and build one at Albury, hard by; 
“ now belonging fa the Earl of Aylcsfurd.” Journey through 
England, vol.I. printed in 1722. • 

See alfo the Article Box-limb, in an Account of the Environs 
of London, printed for fJodftey, : 

' 6 The 
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The oldeft tree we have any account of, ncilutps 
in Europe, is a Spanilh chefnut which grows in a 
court at Tortworth in Glouccfter/hire: it is (uppnied 
by Evelyn and Bradley to have been planted in the 
time of King John, from mention of it in deed:; of 
that antiquity. 

I have, however, procured more accurate informa¬ 
tion from Lord Dude, to whom this tree belongs; and 
find that the notion of its great age rolls merely upon 
a very uncertain tradition. 

But although we fhould fuppofe it to have been 
planted in the time of King John, it affords no 
ftronger argument of the tree's being indigenous, 
than thole mentioned by Dr. Ducarci to grow at 
Hagley; efpecially as there are no draggling chef- 
nuts to be found in the neighbourhood of cither of 
thefe places. 

In further proof that the chefnut formerly grew in 
this country, we are told, that the roof of Weftminiter- 
hali, Bofton church in Lincolnfhire,and many others, 
confift of this wood; not becaufe any one hath found 
it to be fo upon examination, but becaufe there are 
no cobwebs upon fuch roofs. 

Sometimes alfo, to account for fpiders not harbour¬ 
ing in them, it is fuppofed that the timber is not 
Englifh, but Iri£h oak j in fhort, recourfc is had to 
any extraordinary and uncommon material, to folve 
the Angularity of there being no cobwebs on thefe 
roofs. 

Having examined feveral ancient cielings with re¬ 
gard to this circumftance, I take the caufe of the 
ipiders not reforting to many of them to be the fol¬ 
lowing : 


This 
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This infeed: is known to iub/ift chiefly on the 
fmall flies which he ftirprizes in his nets; the conic- 
quence is, that he will no more be at the trouble of 
fpreading his web where flics cannot be expedted, 
than a fowler will lay his nets in a place where there 
is no refort of birds. 

It is believed that few of the fly tribe arc found at 
any great height from the ground, as they may be 
fuppofed to prey upon ftill fmaller microscopical in¬ 
fects, which would be the fport of the winds at any 
confiderable elevation. They are not therefore form¬ 
ed by nature for a high flight. 

If one may be allowed alfo to argue from 
what is obferved with regard to the fmalleft birds; 
neither the European wren nor the American hum¬ 
ming-bird are ever leen upon any thing higher than 
a fhrub. 

Befides this, no fly is fearcely ever to be found but 
where there is a good deal of light and fun-dune j 
confequently a wide wooden roof (be it of what ma¬ 
terial it may) is the moft improper place that the i'pi- 
der can lay his fnares in. 

If fuch roof therefore is dark, though it is at the 
fame time very low, no flies will haunt it; for a 
proof of which 1. may refer you to the clobbers at 
Lincoln, or any gloomy cellar, though it may be 
above ground, and have windows which give it a cer¬ 
tain degree of light, , 

Hence alfo fpiders webs are more common on 
whitevvafh than on wainicot, efpecially if it be painted 
of a dark colour. 

Having dwelt thus long upon the point of the 
Spanifh chdhut’s being indigenous or not, I fhall 

; 2 .HOW 



C 3= ] 

now trouble you with fome obiervitions tvlaiv.v to 
the Pine commonly called the Scotch Fir, w hich 
certainly is not to be found in any part of England at 
prefent, except where the plantation appear;; mo!! 
evidently to be of modern date. 

Casfar, indeed, informs us, that no fort of fir war 
to be feen in this country at the time of his in- 
vafion. 

It is well known that he made no very far ad¬ 
vanced marches j and his ohfervations are, peihap**, 
more to be depended upon with regard to military 
operations, than what might rather engage the atten¬ 
tion of a botanift. 

There are, however, fo many well-nttefled fads, 
both by Camden and others *, of firs being found at 
a very confiderable depth under the furfacc of the 
ground, that one cannot with-hold one’s affent to 
them, extraordinary as it may appear at prefent, 
when throughout England we have no fuch trees, 
which afford the leaf! grounds to contend that they 
■are of indigenous growth. 

If thefe indifputable fads could want the addition 
of my poor teflimony, I happened to fee near Loch 
•Rannoch, and in other parts of the Highlands of Scot¬ 
land, fubterraneous firs, which had been lately dug 
out. 

I procured a labourer to chip off fome parts of 
thefe trees, which fmelt moft ftrongly refinous; there 
could be no doubt therefore, from this circumfhnee, 
but that they were firs, as well as from the grain of 

* See Camden in Lancafliire, and Phil. Tranf, N n 6;> where 
,fnch fubterraneous firs are faid to be found in great quantities in 
•the ifland of Axholm in Lincplnflure, 

• ' the 
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the wood : the poor people in thofe parts ufe fmali 
pieces of them for candles. 

There were, however, no fir woods near any of 
thole places, in the Highlands, where 1 happened to 
fee thefe iubterraneous trees j and, indeed, the indi¬ 
genous ones are by no means fb common as is ge¬ 
nerally apprehended. 

Though what I have laft mentioned may, perhaps, 
make many imagine, that the timber found under 
ground muft have been fome other tree, which Hill 
continues to grow in the neighbourhood; yet I think 
there may be two caufes affigned, why thefe bog-firs 
may be found in places where there is no fuch tree 
at prefent. 

The firft is, that no pine or fir ever (hoots from 
the flool j and the fecond, that, being a refinous 
wood, it is very eafily let on fire by lightning, after a 
dry fuminer 3 and thus whole trails of them may be 
deflroyed without their revegetating. 

I was, indeed, informed by an old man at Ranoch- 
Bridge, that his grandfather uled to mention a tradi¬ 
tion of the fir wood in that neighbourhood having 
continued burning for a confiderablc time, and that 
the Irifh came over to fee the conflagration. 

A wood of this kind is Hill growing near the 
weftern end of Loch Ranoch, but it isfeven or eight 
miles from the place where I faw the Iubterraneous 
trees, near which there was fcarcely any other wood 
but birch. 

There feems to be little doubt, therefore, rhat the 
fir was formerly an indigenous tree in the northern 
parts of England 5 nor does this contradict any of" the 

Von. LIX. F rules 
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rules which I have ventured to lay down, as they 
have been found in great maflcs under ground, and 
their not continuing to grow in the fame fpot or 
neighbourhood hath been endeavoured to be account¬ 
ed for. 

As I travel a good deal during the dimmer, and 
attend to matters of this fort, I dial! now venture to 
mention fome other trees, which do not feem to he 
indigenous, though they are commonly conceived to 
be fo, as well as by fome great botanifts, who have 
treated of English plants and trees. 

I cannot think that the elm, which wc fee every 
where, is indigenous. My reafons are, that I have never 
feen it out of a hedge-row, avenue, or clump, though 
it is a tree which fhoots vigoroudy from the ftoui : I 
have likewife never obferved any feeds on this nee, 
though you have lately informed me, that they {land 
on very jfliort footftaiks, and that the blailbm in the 
Ipring is of a pale red. 

Upon looking into Mr. Miller's Didtionary, I find 
he likewife aflerts that this tree bears teed ; but at the 
lame time mentions its being difficult, if not im- 
pradticable, to fupply the nurferics from it; which 
. Ihews that it fearcely ever comes to maturity in this 
climate. 

The Wych (or broad-leaved) elm, however, is cer¬ 
tainly of natural growth in this country; though it is 
more common in Scotland, and the northern parts of 
England, than in the fouthern counties.' 

For the fame reafons, I cannot allow the lime to he 
indigenous, though in fome years the feed becomes 
mature. 


The 
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The greater part of the limes, which we now fee 
in every part of England, have been planted fxnce the 
time of Charles the Second, and were introduced by 
a French gardener, whofe name was Le Notre, at the 
fame time with the horfe-chefnut. 

There are, however, at More-Park in Hertford- 
fhire, fix or feven of thefe trees, which appear to be 
die growth of fonie centuries; fo fmall a number, as 
well as two or three limes of great antiquity on the 
banks of the river Neath in Glumorganfliire, only 
prove, that they were planted by feme gentleman, 
either for variety, or perhaps for the fragrancy of the 
flower. I (horrid indeed rather fuppofe, that we owe 
moft of the foreign trees which may have been intro¬ 
duced into England fonie centuries ago, to the alien 
abbots and priors, who, on fpccial occaftons, fonie- 
times vifited their benefices in this country. 

The greater Maple (or Sycamore, as it is improperly 
called) is certainly a foreign tree, though very com¬ 
mon in Scotland, the northern counties of England, 
and fonie parts of Wales. 

I never favv the tree but in a hedge-row, ave¬ 
nue, or clump; it mu ft be admitted, however, 
that its feed comes to its full perfection in aim oft 
every year. 

I have already mentioned a reafon for the box not 
being confidered as indigenous j to which 1 muft now 
add, that no fuch place as Box-hill is to be found in 
Saxton’s maps, which were completed in the reign 
of Queen Elizabeth ; nor is it taken notice of by Ge¬ 
rard, in his Article B o x, who botanized fo much in 
the neighbourhood of London. 

F 2 We- 
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We fhould, indeed, find great profuhon of thin 
jfhrub in Berk (hire, as A tier Muicveitlis hath deiivcd 
the name of that county from the word Be r roe ; i 
could,never either fee, or hear oi, box in any part of 
it, except where it had been tiled in a parterre, to fc- 
parate the beds ol flowers, 

I have like wife looked into Bcnfnn's Saxon Voca¬ 
bulary, nor can I find any Inch word as Bciroc. 
Mr. Lye’s new Saxon Dictionary furnilhcs alio no 
fuch Article j on the contrary, he derives Bapocpcipe 
a quadam nudii quercu in forefta de Vmbepoupc ad 
quam folebant provinciales cunvenire. He cites for 
this Joh. Bromton 801. 

I fhall now mention feme trees and fhrubs, which 
I have doubts whether they are natives of Greai-Bti- 
tain or not, though they are fo conikleretl by the Bo~ 
tanifts j I cannot pretend, however, to be lb positive 
as in feme of the former articles. 

T. never law the Yew where it grew in largo 
malTes, or appeared to have been fown by the hand of 
nature. The molt confiderable numbers which l 
have happened to i«eet with are on fomo of the 
Surrey hills; thefe, however, fcarccly in any inllance* 
cover more than an acre of ground. 

If 1 fhould be right in fuppofing that this tree is of 
foreign growth, it may then be, perhaps, contended, 
that We have noever-green tree or fhrub which is in¬ 
digenous, except the Holly, tile Juniper, and-the Ivy, 
Every church-yard, indeed, proves that this tree 
hath been for many centuries introduced into Eng¬ 
land ; it ieems, however, Very extraordinary that we 
fhould have no account when, or for what purpofe, 

this 
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this fo very general a pra&ice hath fo long prevailed- 
with us. 

As far as I can be informed, after very dili¬ 
gent inquiries, it is peculiar to England • and I 
never law but one yew-tree. in a Scotch church¬ 
yard ; which was of fo extraordinary a fixe, that 
you will forgive me, I am lure, for mentioning it, 
though it hath no relation to the main purpole of my 
letter. 

It continues to vegetate at prefent in the church¬ 
yard of Glen-Lyon, a valley that takes its name from 
a river which runs through it, and empties itfelf into 
the Tay not far caftward from Taymouth, a in oft ca¬ 
pital and pidturefqne feat of the Earl of Eredai- 
bane’s. 

1 mcafured the circumference of this yew twice, 
and therefore cannot be miftaken, when I in¬ 
form you that it amounted to fifty-two feet. No¬ 
thing Icarcely now remains but the outward bark, 
which hath been feparated by the centre of the 
tree's decaying within thefc twenty years. What 
hill appears, however, is thirty-four feet in circum¬ 
ference. 

This, therefore, is, perhaps, the larged tree we 
have any account of; as the great chefnut at Tort- 
worth, in Gloucefterflfire, was only 51 feet in cir¬ 
cumference, when mcafured very accurately forty 
years ago by Greening, the father of the prefent gar¬ 
dener of that name. 

To the catalogue of doubtful trees, I mu ft alfo add 
the Abeie, or White Poplar, having never fecn 
: t growing according to the rules which I have 

6 ventured 



C 38 3 

ventured to lay down with regard to indigenous 
trees 

I have likewife my fufpicions with regard to the 
Privet and Spindle tree j but thefe I rnuft fubmit to 
your more accurate obfervations; and am. 

Dear Sir, 

Your raoft faithful 
humble fervant, 

Daines Barrington. 

w 


* I believe it hath hitherto efcapcd the botanifls, that it is only 
in the laft fhoots of this tree, that the gloffy and ftrikhig white h 
to be feen on the reverfe of the leaf. 


VI, An 
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VI. An Account of a Cafe in ’which the tipper 
Head of the Os Humeri was Jawed of, a 
large Portion of the hone afterwards ex¬ 
foliated , and yet the entire Motion of the 
Limb was preferved. By Mr. White, 
Surgeon, at Manchefler. Communicated 
by Mr, Watfon, F, R. S. 

Read February 9, T^DMUND P O L L I T, of 
17 9 ‘ fy Sterling, near Cockey Moor, in 
this county, aged 16, of a fcrophulous habit of body, 
was admitted into the Manchefler infirmary, April 
6, 1768. The account I received with him was, 
that he had been fuddenly feized, about a fortnight 
before, with a violent inflammation in his left fhoul- 
der, which threatened a mortification, but at laft 
terminated in a large abfeefs, which was opened with 
a lancet a few days before his admiflion. The ori¬ 
fice was fituated near the axilla , upon the lower edge 
of the peSloralis major ; and through it, I could di- 
ftindtly feel the bead of the os humeri totally diverted 
of its burfal ligament. The matter, which was very 
offenfive, and in great quantity, had made its way 
down to the middle of the humerus , and had likewise 
burft out at another orifice jurt below the proccjjus 
acromion; through which the head of the os humeri 
might eafily be feen. The whole arm and hand were 

fwelled 
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Swelled to twice their natural the, and were entirely 
ufelefs to him ; he Suffered much pain, and the ab¬ 
sorption of the matter had brought on hectic iyitv- 
ptoms, Such as, night-fweats, tharr/MCtt, quick pul fir, 
and lofs of appetite, which had e.vtremeiy emaciated 
him. 

Under thefe very dangerous eireumllances, there 
feemed no rciburce but from an operation The 
common one in thefe cafes, that ol taking oil the arm 
at the articulation with thefcaptthr, appeared dread! ui 
both in the fir if inftancc and in its conlequencci. I 
therefore propofed the following operation, from 
which I expedited many advantages; and performed 
it on the 14th of the fame month. 

I began my incifion at that orifice which was fi¬ 
ltrated juft below the procejjus acromion , anti carried it 
down to the middle of the humerus , by which all the 
Subjacent bone was brought into view. I then took 
hold of the patient’s elbow, and eafity forced the 
head of the humerus out of its foeket, and brought it 
fo entirely out of the wound, that I readily grafped 
the whole head .in my left hand, and held it there till 
I had fawn it off (fee Tab, I. Fig. 1,), with a com¬ 
mon amputation-law, having firft applied a pa lie- 
board card betwixt the bones and the iTcin, ' 1 had 
taken the precaution of placing an affiftant on whom 
I could depend, with a comprefs juft above the cla¬ 
vicle, toftop the circulation in the artery, JIT fhould 
have the misfortune to cut or lacerate it 1 but no neci- 
•dent of any kind happened, and the patient did not 
lo'fe more than two or three ounces or blood, only a 
Small artery which partly Surrounds the joint being 
wounded, which was eafiiy Secured. 

He 
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He war, remarkably eafy alter the operation, and 
relied wet! that night} the diicharge disninilhed 
every day, the levelling gradually abated, his appetite 
returned, and all his hectic fy mptoins vanillicd. In 
about live or fix weeks, i perceived the parts, from 
which the. bone hail been taken, had acquired a, con- 
lklerahle degree of firmncls, and he was able to hit a 
pretty large weight in his hand. At the end of two 
months, i found that a large piece of the whole iuh- 
llance of the hone, that had been denuded l.y the mat¬ 
ter, and afterwards expofed to the air, was now 
ready to leparatc from the found, and with a pair of 
forceps I euiily removed it (Fig, II.). After this ex¬ 
foliation, the wound healed very fa ft ; and on Auguft 
15th he was difeburged perfectly cured. On com¬ 
paring this arm with the other, it was not quite an 
inch Ihorn r; he has the perfed't ufc of it, and can not 
only elevate his arm to any height, but can Iikewife 
perform the rotatory motion as well as ever. The 
figure of the arm is no ways altered s and from the 
ule he has of it, from its appearance to the eye, and 
to the touch, I think I may fafely fay, the head, 
neck, and part of the body of the os humeri are ac¬ 
tually regenerated. 

I did not make ufe of any fplints, machine, or 
bandage, during the cure, to confine the limb llridtly 
in one certain fituation, nor was his arm ever drefied 
an bed, but fitting in a chair, and, as foon as he 
could bear it, {landing up, with his body leaning for¬ 
wards, to give room for applying the bandages, which 
were no more than juft nccdlitry to retain the dref- 
flngs j and to this method I attribute the preservation 
of the motion of the joint, wh^ch could not have 
. Vox,, L 1 X. G been 
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been fo well effected any other way j but the joint, 
in all probability, would have remained ftiff, and 
formed an ancbyJofis , if it had not been allowed to play 
about. 


REMARKS. 

Though from this operation I hoped for many 
advantages preferable to the amputation of the limb 
at the J'capula , yet my mod languine expectations 
fell greatly fhort of the fuccefs attending it, I did 
not flatter myfelf with the hopes of a moveable joint, 
or that the length of the limb would be fo nearly 
preferved, when there was a iofs of above four inches 
of the whole fubftance of the bone without any 
other bone to fupport it as in the leg and fore-arm ; 
and where the dreadful condition of the arm at the 
time of the operation prevented me from making ufe 
of any machine to keep it extended *. But 1 fup- 
pofe the weight of the arm was in this cafe in fume 
meafure fufficient to counterbalance the contractile 
power of the mufcles, for his arm was only fufpended 
by a common fling, and the patient not at all con¬ 
fined to his bed. 

I could not help being furprized to find fo much 
ftrength and firmnefs in the parts as evidently (hewed 
a regeneration of the bone before the lower part had 

* After the extraction of three inches and ten line* of the es 
humeri, M. Le Cat made ufe of a machine to keep the upper 
and lower pieces of the bone at their proper diftance*. He ha* 
given a defeription of the cafe, and a figure of the machine, in 
vol. LVI. of the Philof. Tranfadt. p. 27a 

exfoliated. 
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exfoliated, or even before it had begun to loofen. 
Thisoffeous matter could not proceed from the \ca- 
pitla,. the glenoid cavity of that hone not being di¬ 
verted of its cartilage j could it then potlibly tlcape 
from the end of the found bone, before the morbid 
part had begun to leparate from it ? or are there any 
vefiels that could convey the bony matter, and depoiit 
it in the place of what had been removed * ? Thele 
are points that 1 will not pretend to decide abfolutcly, 
but I am much inclined to the latter opinion •f-. 

* Mr. Gooch, in his volume of Cafes and Practical Remarks, 
relating the cafe of a compound fradture of the leg, where a very 
confkkrable portion of the tibia was fawed off, fays, In about 
** three weeks I was fenfiblc, as were alfo feveial fur geo ns whom 
a curiofity led toffee fo uncommon a cafe, that the fulvftance 
iC which grew in the fpace of five inches entirely void of bone, 
had acquired in the middle only a greater degree of falidhy 
iC than lie Hi; which circum fiance not agreeing with the general 
received notion of the generation of callus* we proved beyond 
u difpute, with a (harp pointed inftrumcnr, and we oblerved that 
the ofliilcation was gradually formed from that central point, 
u which was confiderably advanced before any exfoliation was 
* c caft off the ends of the divided bone. In Ids than four 
<c months, the whole fpace was fo well iupplied with the callus* 
* c or rather new bone, that he was able to raife his leg when the 
u bandage was off, without its bending.” 

Gafts and Remarks* new Edit . p. 287% 
+ In univerfuni in fanguine materies eft apta producendo oiii, 
quae adeo frequenter in cellulofum fpatium incimum, interque 
convexam fuperficiem membrartae intimac arteriarum, concavam- 
que membranse mufculofe extremitatem effunditur, tt cafeofa, 
prime, inde callofa, quafi coriacea, demum effese fquam® fit ft* 
miliima. 

Halleri Elem. Phyfiolog. tom. VIIf* p. 316* 
**-—Call! in offibus non fraituras fobs, led amifla Integra; 
offa farcientes, fiunt ex Jiquido glutinofo, pulfu proximarum ar~ 
teriamm compafto, &c* Halleri Primas Lineae, p* 148* 

See further Haller’s Pathological Gbfcrv aliens, Obf. xlviu 

G a Is 
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Is it not probable that there is a regeneration of the 
cartilage as well as the bone ? for it is well known to 
every-body converfant in anatomy, that the ends of 
feme bones, which are joined to no others, are co¬ 
vered with cartilages ; but thefe are never wanting on 
the ends, and in the cavities of fuch bones as are de- 
figned for motion ; and I cannot fee in this cafe how 
the motion could be preferved fo complete without a 
cartilage ; and indeed without a burfal ligament, or- 
fomething analogous to it, to contain the J'ynovia, and 
keep the bone in its place. 

As this is the firft operation of the kind that has 
been performed, or at lead: made public, I thought 
the relation of it might poffibly conduce to the im¬ 
provement of the art. That ingenious furgeon, Mr. 
Gooch, has indeed related three inftances of the heads 
of bones being fawed off in compound luxations. In 
one of thefe cafes the lower heads of the tibia and 
fibula were fawn off, in another that of the radius, 
and in the third that of the fecond bone of the thumb j 
but thefe were, in many rdpects, different from th.c 
prefent cafe. 

. I believe it will feldom happen that this operation 
will not be greatly preferable to the amputation of the 
arm at the jcapula, as this laff is. generally performed 
for a caries of the upper head of the os humeri j and 
as the prefervation of a limb is always of the utmoft 
confequence, and what every furgeon of the leaft hu¬ 
manity would at all times wifh for, but particularly 
where (as in this cafe) the whole limb and its actions 
are preferved entire, the cure no ways protracted, and 
the danger of the operation moft undoubtedly lefs. 
For though amputation is often indifpenfably necef- 

fary. 
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fury, and frequently attended with little danger or 
inconvenience when only part of a limb is removed ; 
yet where die whole is loft, the danger is greatly in¬ 
creased-, and the lofa irreparable. 

I have,frequently, performed this operation pn dead, 
fubjeds, and where the parts had not been difeafed, 
and never found any difficulty ; .and from the direc¬ 
tion of the parts had no reafon to doubt of fuccefs in 
a living- fubjcct, where die'ligaments and mufcl-es are 
more fupple, and the matter, by infinuating itfelf be¬ 
twixt the bone and ihteguments, has made lefs diffec- 

tion neceffary. • ; -.• •' • • • • 

I have likewife, in‘a- dead fubjeSy ; madeanf incifion 
on the external fide of the hip joint, and continued the 
incifion-down below- the' ^xtiXfrochanter, then cutting 
through the burfal -ligament,.and bringing the khde 
inwards, the-upper-head- of th e'osfemorn was forced 
out of its focket, and ealily fawed off ; and I have no 
doubt but this operation might be performed upon a 
living fubjedt with great* pro! pedt of fuccefs. 

The Royal Academy of Surgery at Paris propofed 
for a prize queftion, Whether amputation of the 
thigh at its articulation with the os innominatum was 
ever advifeable: but w r as I under a ncceffity of per¬ 
forming this operation, or that which I have been 
deferibing, I fiiould not hditate a moment which to 
prefer. 

C. White,, 


TAB. I. FI G. I. 

. . . .Thais part of the bone which was fawed off. 
a. The head of the bone corroded by the matter. 

F I G, 
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FIG. II. 

The piece of bone which exfoliated. Both 
pieces together were five inches in length, 
four of which were of the whole i'ubftance. 

FIG. III. 

The arm as it appeared after the wound was 
healed. 

a . The cicatrix of the firft incifion. 

b. b.b. The cicatrix of the incifion made to bring 

out the head of the bone. 

N. B. The drawings from which this plate was 
engraved were made by Mr. Aikin, my pupil, who 
attended at the operation, and during the whole cure. 
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Received February 17 69. 


VII. Letters from the Rev. Dr. William 
Borlafe, F. R. S. ReBor of Ludgvan in 
Cornwall, to Charles Morton, M. D. 
F. R. S. and fro?n Mr. Rofewarne, of 
Truro, to Dr. Borlafe ; giving an Account 
of a Specimen of Native 'Tin found in 
Cornwall, and now depofited in the Mu- 
feu m of the Royal Society. 


Sir, 


Ludgvan, Jan. 30, 1769. 


Read February 16, TjERH APS you may not have 
1769. f 0r g 0 t that, in the year 1765, I 

fent a fpecimen of native tin, to be depofited’ in the 
Royal Society’s Mufeuin; and though the account 
of it, publifhed in the Tranfadtions of the year fol¬ 
lowing, was not fuch as I with, yet I am fteadily 
intent on paying my duty -to‘the Society, and obviat¬ 
ing (as far as lies in my power) all doubts relating to 
natural knowledge.: 

Laft poft I received a letter from Mr. Rofewarne, 
of this county, with an account of his having met 
with another fpecimen of native tin ; and I fend it 
you inclofed, for your infpedtion, to be returned at 

your 
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your lei fare. This young gentleman is a confider- 
able merchant, ei'pecialiy veiled in tin affairs, with a 
great (hare of quicknefs and underftanding in the fu- 
fion of metals ; and 1 refer it to you, whether it may 
not be proper to introduce him at the next meeting of 
the Royal Society, by your means, and requeft him 
.thereto {hew that rareffpecirnen which he carries with 
him totoXvn. . *' 

He, indeed, intends /(you’ll find by his letter) to 
bring if back witfi him 5 but if tins be "only to let me 
l>ave the infpeSibn*'of k, and, through -liiyhands, to 
depofit it in your Mufeum, I fhall eafily difpenfe 
with every ceremony of that kind .; 'and I write him 
by this or next-.poft, that (as it is final!, and may mis¬ 
carry, or be mifl'aid in fuch long jouriij.es) I intreat 
him to let it reft, for -the-fattefadfion ’of - the doubtful, 
in your Mufeum ; and, as 1 hope to prevail, let it re¬ 
main with the fample I fent, but in Mr. Rofewarne’s 
name. ■ k..;. 

As every acquifition in natural hiftory will, I know, 
be very acceptable , to you and the gentlemen of 'the 
Society,.for whom I have the greateft|^efpea, I make 
the' Jefs apology for. giving you this trouble,, and 
tmma 

S I R, ' 

: . jv ' •' ,r 

Your mold obedient fervant, 

William iBorlafe. 


Received' 
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Received February <), 176p, 

To the Rev. Dodor William Borlafe. 

Rev. Sir, Truro, Jan. 27, 1769. 

Read February 16, T H AV E the pleafure to acquaint 
i7ug " you, that I have at laft met with a 

fpecynen of native tin, which is fo evidently fo atfirft 
fight as not to admit of the ieaft doubt or objedion. 
The delcription of it is thist fome ftrearners in the 
■parifli of Luxilion brought in a parcel of tin ore to a 
blowing-houfe lam concerned in at Sthurtlej amongft 
the parcel was a great number of tin diamonds of a 
moll beautiful nature, of the rozin kind; one was 
eminently fuperior to the reft, being almo'ft tranlpa- 
rent, and feemed to have fomething in the center 
which, through the Hone, looked like gold. This in¬ 
duced me to break the Hone ; which. was no fooner 
done than 1 found it to be native tin, in the very cen¬ 
ter of the diamond. The fpecimen is fo final!, that I 
am at a lofs which way to fend it for your infpedion, 
for fear it (hould 'be loft. I (hall fet out for London 
on Monday next, and intend carrying this curiofity 
with me. I’ll not leave it behind me; but when I 
come back you fliall fee it, and through you depofit 
it with the Royal Society, for the fatisfadion of the 
curious. I am, 

Rev. Sir, 

Your obliged and faithful 

humble fervant, 

Henry Rofewarne. 

H VIII. An 
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VIII. An Account of an Ejfay on the Origin 
of a natural Paper, found near the City 
of Cortona in Tufcany. In a letter 

from John Strange, 1F. R . S . to 
Mathew Maty, M. D. Sec. R. S. 


Dear Sir, 

Read February i6 , A /f" Y letter to Mr. Coltellini, fe- 
17&9 ‘ JlVx cretary to the Botanical Aca¬ 
demy of Cortona, concerning the origin of a natural 
paper found in the neighbourhood of that city 
(which, with fome fpecimens of paper, you oblig¬ 
ingly prefented to the Royal Society in my name), 
being written In a foreign language, and but little 
known ? I have thought proper to give you the fol¬ 
lowing Ihort account of it, together with fome addi¬ 
tional remarks, which I have made fince its publi¬ 
cation. 

In Auguft 1763, feme low grounds, in a farm 
about four miles fouth-weft of Cortona, which had 
been flooded, were found covered with a fubftance 
very much like a finer fort of common brown paper. 
A circumftantial account of the fa<5t was communi¬ 
cated to the public the September following, in a let¬ 
ter from the faid Mr. Coltellini to Dr. Lami, profefo 
for of theology at Florence. 

This account furprifed, and excited the curiofity of 
the naturalifts in Italy? and various were the con¬ 
jectures 
7 
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jeftures offered upon the occasion. The prevailing 
opinion, however, attributed the formation of this 
paper to a cafual aggregate of the fibres of different 
kinds of filamentous plants, collected together by the 
waters, and left on the ftsrface of the ground at their 
retreat. This fuppofition feemed plaufible enough, 
fince fuch a mechanifm could be produced only by 
filamentous plants; moft of which are commonly the 
fpontaneous productions of fuch low, marfhy ground. 
But upon confidering that, in the paper manufactures 
of different countries, various degrees and methods 
of maceration are requifite, according to the refpeCtiye 
qualities of the fibres of different plants; it appeared 
to me very difficult to conceive, that a paper of fo 
delicate and uniform a texture as that of Cortona 
fhould owe its origin to fo complicated and remote a 
caufe. 

To bring the matter in queftion to a more certain 
iffue, I therefore thought it neceflary to examine the 
threads of this paper with a good microfcope; and, 
agreeable to the opinion 1 had entertained, found 
them to confift of mere filaments of the common 
fpecies of Conferva , without the intervention of any 
other plant whatfoever. it was eafy enough to afcer- 
tain the identity of the Conferva, the filaments of 
which it is compofed being of a peculiar ftruCture* 
and very different from thole of any terreftrial plant j 
befides, as they are folitary in their natural ftate, they 
undergo no other al reration by the above mechanifm, 
than the lofs of the parenchyma that inverts them* the 
ftruCture of the filaments themfelves remaining as 
perfect as ever. 

H 2 To 
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To confefs the truth, I was but very fuperficially 
acquainted with this fpecies of Conferva till I had 
-made the above difcovery ; fince the defcriptions of 
it, which we find in the books of botany, by no 
means afford an adequate idea of the fthidture of the 
plant. Dillenius (i), in his defcription of it, pre¬ 
tending to correct Pliny, for a fuppofed impropriety 
in the term Jjflulofa denjitatis , fays, that there is no 
cavity obfervable either in this or other larger fpecies 
of Conferva, excepting, perhaps, in his Conferva di- 
chotomaf)'-, in which he is certainly miftaken; fince 
the filaments of the common Conferva, when exa¬ 
mined with a good microfcope, evidently appear to 
be capillary tubes divided at equal diftances by paral¬ 
lel fepta or diaphragms, exactly like the 25th fpecies 
of the fame genus in. Dillenius’s Tables. Pliny’s (3) 
epithet, therefore, fo far from being improper, is a 
real charadteriftic of the thing in queffion. 

As the fyftematical botanifts generally take their 
leading characters from the external figures of plants, 
we need not be furprifed to find them inaccurate in 
their defcriptions of the fmaller tribes ; more efpe- 
cially as they negleff the ufe of proper glaffes, by 
which alone they can acquire a knowledge of them. 
Dillenius and Linnsus himfelf have both been led 
into miftakes, from this omrffion. The former, in 
the preface to his Hijloria Mufcorum, confeffes, that 
he made ufe of common glaffesmnly, in order that 
the figures of the fmaller plants, 1 which he was to 

(i) Hift. Mufc. Gen. j, Ord. 1. Sp, r, 2. 

{2) lb.Gen. 2. Sp, 9. (3) Hill. Nat. lib. XXVIJ.'cap. viii. 

reprefent 
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reprefent in his Tables, might not deviate too much 
from the natural appearance of the plants themfelves 
to the naked eye : and it is pretty evident that the 
glades he ufed were but of moderate powers, fince, 
befides other miftakes, they left him quite undeter¬ 
mined whether his 4th and 5th fpecies of Conferva 
had ramifications or not, though this very diflindion 
forms a feparate feries in the firfl Or do. Linnaeus’s 
(4) generical character of this plant is certainly lefs 
defective than that given by Dillenius, inafmuch as 
he takes notice of the tubercula omitted by the for¬ 
mer, and calls the fibres of the Conferva capillary, but 
as he does not exprefsly fay, whether thefe fibres are 
tubes or not, and takes no notice of the fepta or dia¬ 
phragms diftributed at equal diftances along them, I 
apprehend that he equally negleded examining the 
plant with proper glafles. Perhaps lie adopted the 
ttrmcapillaris from profelTor Van Royen’s Synonyme, 
which he quotes j especially fince, in his divifions and 
fpecific characters of the Conferva, he has fallen into 
the fame miftakes with Dillenius, whom he chiefly 
followed in his clafs of the Cryptogamia. 

If the fyftematical botanifts have not therefore ac-" 
quired an adequate knowledge of the flrudure of the 
minuter Confervas, by negleding to ufe proper 
glafles, their defcriptions of thefe plants mu ft necef- 
farily be imperfed. 

The fpecimens of paper, which I fent you with 
the copy of my letter, are, 

Firfl, A fpecimen of the natural paper of Cortona. 

Secondly, An artificial paper made of the fame 
fubftance with the natural paper of Cortona 3 - which 
(4) Gen. Plant, CL 24. 
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fubftancc I prove (5) to be the common Conferva; 
but as the plant, by miftake, was not kept long 
enough in maceration, the parenchymous matter, 
which ought to have been feparated from it, is in 
part ftill remaining, and gives the paper a greenifh 
colour, befides making it very brittle. 

Thirdly, A fpecimen of a much better and ftronger 
paper made of the fame Conferva, by Sir Alexan¬ 
der Dick, baronet, near Edinburgh; and I remember 
feeing others of the fame fort, but of inferior qua¬ 
lity, made by Monf. Guettard , of Paris j an ac¬ 
count of which has been already printed (6), 

Fourthly, A lpecimen of another artificial paper, 
which I made of the Genijla Juncea macerated in 
warm water, and prepared afterwards in the common 
manner. I do not recoiled, that this fubftance was 
ever tried before ; neither is the Genifta 'Juncea in- 
ferted in the lift of filamentous plants published by 
Monfieur De la Lande (7). This anecdote, though 
Vitruvius (8) recommended it for fimilar ufes fo many 
centuries ago, was new to Monfieur De la Lande , 
when I had the opportunity, of communicating it to 
him at Paris on my return from Italy in 1764. 

Thefe matters are, I confefs, of more fpeculation 
and curiofity than ufe; but as they have given occa- 
fion, in the courfe of my inquiry, to fome phyfical 
and botanical remarks, I thought they might not 
prove wholly unacceptable to the learned members 
of the Royal Society; and fhould think myfelfvery 
happy, if other gentlemen, of greater knowledge 

(5) See the Table of References to the Figures. 

(6) Journ. CEcon. Avril, 1761. (7) Art de faire du Papier-. 

(8) Archit, lib. VII. cap. iii. . - 
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and abilities than myfelf, fhould be hereby encouraged 
to purfue the above hints, in order to obtain a more 
accurate knowledge of a genus of plants hitherto but 
imperfectly defcribed, and perhaps lefs known, than 
any other of the Cryptogamia clafs. I am. 

Dear Sir, 

Your moil obedient, 
and humble fervant, 

John Strange. 


Appearances of the Conferva Plinii, viewed in differ¬ 
ent dates with the microfcope; with references to 
the plate. See Tab. II. 

A. Conferva Plinii, in its natural vigorous date, of 
a deep green colour; taken from the fountain 
in the middle of the botanical garden at Flo¬ 
rence. 

B. 'B. B. Tranfverfe membranes or diaphragms, ap¬ 
parently of a fpongy nature, and tranfparent. 

C. C. C. Parenchyma which gives the deep green 
colour to this plant, replete with globular ap¬ 
pearances, like air-bladders. 

D. Conferva Plinii, of a yellowifh green colour j 
taken from a fountain in Marquis Grifoni’s gar¬ 
den at Florence. This plant was in the firft 
ftage of putrefaction, a great part of its paren¬ 
chyma being diflblved and feparated from it: 
hence its degradation of colour. 

E.E.E. The 
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E. E. E. The tranfparent diaphragms. 

F. F.F. Appearance of the parenchyma with 
fewer, hut apparently regular veficles of air. 

O. Conferva Plinii A. dried between two pieces of 
glafs, and thereby contracted at the joints. The 
parenchyma of the plant had ftuck thefe pieces 
of glafs fo faft together, that they were with 
difficulty feparated. 

H. Conferva Plinii D. dried . between two pieces 
of glafs* The apparently longitudinal fibres are 
nothing but foldings of the membranous tube ; 
for, on moiftening the plant, and moving the 
pieces of glafs in different directions, thefe fold¬ 
ings increafe or decreafe arbitrarily. 

I. K. L. Appearances of Conferva Plinii, taken 
from three different places in the canals about 
Pifa, afterwards fleeped for fifteen days in com¬ 
mon water, then extended upon paper to dry, 
and put a fecond time into water for an hour. 

M. Appearance of a thread of the natural paper of 
. Cortona, with the diaphragms NN appearing 
opaque. 

< 0 . A thread of the fame paper, fleeped for an hour 
in common water* 


IX. Expe- 
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IX. Experiments on the lateral Force of 
EleSlrical Explojtons. By Jofeph Prieftley, 
LL.D.F<R.S> 


Read February *3, Tpj E IN G informed, in accounts 
1769. |~j of damages done by lightning* 

of perfons and things being removed to confiderable 
diftances, without receiving any hurt, I was excited 
to try whether I could produce fimilar efFeds by 
eleddeity. All the other known effe&s of lightning 
had been frequently imitated by the application of 
this power j but 1 do not know that this effedt h;.s 
ever been fo much as taken notice of by any ele&'ri- 
cian. The experiments I prefently found to be very 
eafy; and I think it not difficult to afeertain the 
caufe of this {hiking effed, and the manner in which 
it is produced. 

If pieces of cork, wood, powder of any kind, of 
any light bodies whatever, be placed near the explo- 
fion of a jar, or battery, they will not fail to be 
tnoved out of their places, at the inftant of the dis¬ 
charge. If the explofion of a large battery be made 
to pafs over the furface of animal or vegetable fub- 
fcmees, in the manner deferibed in the printed ac¬ 
count of my experiments, and large corks be ftrewe,d 
along, or near the path intended for it, it is furprizing 
Vol. LIXi I w 
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to obferve with what violence they will be driven 
about the room; and this difperfion is in all diredtions 
from the center of. the explofion ; and-.it makes no 
difference whether the rods, between which it is 
made, be (harp-pointed or otherwife. 

The e'ffedf of this lateral force is very remarkable 
in attempts to fire gunpowder in electrical explofions. 
If- the gunpowder be confined ever fo clofe in quills 
or cartridges, and they be held faft in vifes, yet, 
when the explolion is made in the center of them, it 
will fo me times happen, even when a wire has been 
melted in the midfl of the powder, and the fragments 
have been feen red-hot for fome time in different 
parts of the room, that the powder has not been fired', 
or only a few grains of it, the reft being difperfed 
with great violence, part of it flying againft the faces 
of perfons who affifted in making the experiments. 
This circumftance, together with the charcoal being 
•a condudter of eledfricity, makes it fo extremely diffi¬ 
cult to fire gunpowder by eledtrical explofions; and 
it is evidently owing to this lateral force, that parts 
of the melted wire fly fo many ways, and to fo great a 
diftance from the place of explofion. 

This lateral force is exerted not only in the neigh¬ 
bourhood of an explofion, when it is made between 
pieces of metal in the open air, but alfo when it is 
tranfmitted through wires that are not thick enough 
to condudt it perfedlly; and the fmaller the wire, 
and the more complete the fufion, the greater is the 
'difperfion of light bodies placed near it. At one 
time, when the wire was not melted, but turned 
blue by the explofion (in which cafe it generally af- 
fumes. a dufky red, which lafts but for a moment), 

there 



. there was a fmall dilperfion from every part of the 
wire, but by no means fo great as it would have been 
if it had been melted, or only heated to a greater 
degree. 

By a confiderable number of trials I found, that a 
greater force of explofion would move light bodies at 
a greater diftance ; but the fmaller the bodies were, 
the lefs was this difference ; fo that I fuppofed, that 
if they had no weight at all, they would, probably,* 
be moved at the fame diftance by the explofion from 
any quantity of coated furface, charged equally high; 
but there was a great difference in the weights re¬ 
moved by different forces at the fame diftance. 
Placing the fame piece of cork at the fame diftance 
from the place of explofion, I found that the difcharge 
of one jar removed it i-th of an inch, two jars iJJ-th, 
three i-|ths, and four about two inches; fo that I do 
not wonder at very heavy bodies being moved from 
their places, and to confiderable diftances, by ftrong 
flalhes of lightning. 

That the immediate caufe of this difperfion of bo¬ 
dies in the neighbourhood of eleftrical explofions is 
not their being fuddenly charged with a quantity of 
eledtric matter, and therefore flying from others that 
are equally charged with it, is, I think, evident from 
the following experiments and oblervations. I 
never obferved the leaft fenfible attraction of thefe 
light bodies to the brafs rods, through which the ex¬ 
plofion paffed, or to the ele&ric matter paffing be¬ 
tween them, previous to this repulfion, though I ufed 
feveral methods which could not have failed to fhew 
it, if there had been any fuch thing. Sometimes I 
fufpended them in fine filken firings, and. obferved 

I 2 that 
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that they had contrafted no eledtricity after they had 
been agitated in the manner defcribed above. Some¬ 
times 1 dipped them in turpentine, and obferved that 
no part of it was found flicking either to the brafs 
rods themfelves, or to any part of the table betwixt 
them and the place where the light bodies had been 
laid. I even found that the explofion of a battery 
made ever fo near to a brafs rod did not fo much as 
difturb the equilibrium of the eledtric fluid in the 
body itfelf: for when I had infulated the rod, and 
hung a pair of pith balls on the end oppofite to that 
near which the explofion pafled, I found that the 
halls were not in the leaft moved at the time of ex¬ 
plofion, which they would have been, if part of the 
eledtric fluid, natural to the body, had been driven, 
though but for a moment, towards the oppofite end. 
I alfo obferved, that the effetfl was the lame, when 
the explofion was made to pafs through one of the 
knobs of the infulated rod. This lateral force was 
evident through thin fubftances of various kinds in- 
terpofed between the explofion and the bodies re¬ 
moved by it, as paper, tin-foil,- and even glafs j 
for when fame grains of gunpowder were put into a 
thin phial, clofe flopped, and held near the explofion 
of a battery, they were thrown into manifeft agi¬ 
tation. 

I therefore think it moft probable, that this lateral 
force is produced by the expulfion of the air from the 
place where the explofion is made. For the ele&ric 
matter makes a vacuum of air in its paffage j and, 
this air, being difplaced fuddenly, gives a concuffion' 
to all the bodies that happen to be near it. Hence 
the removal of the light 1 bodies, and the agitation 

com mu- 
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communicated.to the thin fubftances, and to the air» 
and the light bodies placed beyond them. 

The only objection to this hypothefis is, that this 
lateral force is not fo much lefs in vacuo as might be 
expeded, when the air is fuppofed to receive the 
concuffion firft, and to communicate it to other bo¬ 
dies j but it mull be confidered, that the mod perfed 
vacuum we can make with a pump is not free from 
air. I have tried to make this experiment in a Tor¬ 
ricellian vacuum , but could not fucceed at that time. 
Befides, as the eledric matter, of which an explofion 
confifts, muft take a wider path in vacuo, if not 
equally fill the whole fpace, it may affed a body in 
its palfage, without the intervention of any air. In 
condenfed air, this lateral force was not, as far as I 
could perceive, much increafed. 

Willing to feel what kind of an impulfe it was 
that aded upon bodies, when they were driven away 
by this lateral force of eledricity; I held my finger 
near the path of an explofion of the battery, palling 
over the lur-face of a green leaf, when I felt a ftroke. 
as of fomething pulhing againft my finger. Several 
corks, placed in the fame fituation, were driven to a 
confiderable diftance by the fame explofion. 

Recolleding that this power, which I now call the 
lateral force of eledrical explofions, muft be the fame 
with that which gives the concuffion to water, men¬ 
tioned in my experiments to imitate an earthquake, 
and to vegetable and animal fubftances, over the fur- 
face of which it paffes; and being determined to make 
a more flitisfadory trial of it than 1 had ventured to 
do before, I laid a green leaf upon the palm of my 
hand, intending to make the explofion pals over the 
. -leaf; 
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leaf; but tlie leaf was burft, and torn to pieces, and 
the explofion, palling over my hand, gave it a violent 
jar, the effect of which remained, in a kind of ting¬ 
ling, for fome time. 

Laftly, in order to judge the molt perfectly of this 
force, I laid a chain communicating with the outfide 
of the battery upon my bare arm, above the wrift, and 
bringing the difcharging rod near the flelh, within 
about two inches and a half of the chain, I made the 
explofion pafs over that quantity of the furface of the 
Ikin. Had X taken a greater diftance, I was aware 
that the explofion would have entered the flelh j 
which, I was fenfible, would have given a painful 
convulfion to the mufcles through’which it palled. 
In this cafe the fenfible effedt was very different from 
that, being the fame external concuffion as before; 
and I have fometimes thought, that the fenfation is 
not difagreeable. However, the hairs upon the Ikin 
were finged, and curled up along the whole path of 
the explofion, and for the fpace of about half an inch 
on each fide of it: alfo the papilla pyramidales of the 
Ikin were raifed, as when a perfon is Ihivering with 
cold. This was alfo the cafe in every part of the arm 
which the chain touched, and even that part of it 
which was not in the circuit. Both the path of the 
explofion, and the place on which the chain had lain, 
had a rednefs which remained till the next day. 
Sometimes the flelh has contracted a blacknefs by this 
experiment, which has remained for a few hours. 


X. Various 
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X. Various Experiments on the Force of 
EleBrical Explofons, By Tofeph Prieftley, 

LL.D.F.R.S. 


Read March z, T% M" A KIN G the explofion of a bat- 
XVjL ter y pafs over the furface of a 
green cabbage-leaf, I obferved that it left a track near 
^.th of an inch in breadth, exceedingly well defined, 
and diftinguifhable by a difference of colour from the 
reft of the leaf. Along this path, alfo, the firmnefs 
of texture in the leaf was entirely deftroyed, that part 
becoming quite flexible, like a piece of cloth* Pre¬ 
fen tly after, it turned yellow, grew withered, and be¬ 
came perfectly brittle. 

. Willing to try the effe<ft of this explofion palling 
along the furface of other fubftances, I laid a piece of 
.common window-glafs on the path, preffed by a 
weight of fix ounces j but it was fluttered to pieces, 
and totally difperfed, together with the leaf on which 
it lay. Placing the black fide of a piece of cork r 
wood upon it, preffed by a weight of half a pound, 
the leaf was not rent, but the cork was furrowed all 
the way, a trench being made in it about half an 
inch in breadth, and a quarter of an inch in depth. 
Laying the fmooth cut furface of the piece of cork, it 
was furrowed all the way, as if it had been cut with 
a file 1 ; but not near fo deep as before. Many of th.e 
fmali pieces, which had been rubbed off in the ex¬ 
plofion. 



plofion, remained in the furrow. Alfo the fubftance 
of the cork feemed to be (battered, and it was eafily 
.rubbed off, a little way into it. 

I made this explofion on the furface of feme red 
wine, in a fmall di(h, and kept a part of the fame 
quantity expofed in a (imilar manner ; but I could 
perceive no difference between them after feveral 
days. 

The track of an electrical explofion on the furface 
of the cabbage-leaf, being fo well defined, fuggefted 
an experiment to afcertain whether there was any fen- 
fible momentum in the eleChic fluid, when, it is rufh- 
ing with violence from one fide of a battery to the 
other. For this purpofe I made the explofion pafs 
over the leaves when they were cut in right and acute 
angles 5 fo that the fhorteft path, from the infide to 
the outfide of the battery, was to turn clofe at the 
angle; and obferved that it was not diverted from its 
courfe, in the leaft degree, by the rapidity of its own 
motion, but that it had turned exactly at the angle, 
and kept as clofe to the oppofite fide, as if the motion 
had begun at the angle. The eleCtric matter had, 
however, been evidently attracted by the veins of the 
cabbage-leaf, having purfued them a little way, at 
leaft having fenfibly affeCted them, wherever it met 
with them in its paffage. 

This experiment fuggefted another, intended to de¬ 
termine whether the force of an explofion was at all 
diminifhed by being diverted from a right-lined courfe, 
and made to turn in a great number of angles. To 
do this, I firft found, by a great number of trials, 
what length of a fmall iron wire I was able t<3 melt 
with a battery of about twenty fquare feet, in the 

middle 
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middle of a circuit of about three yards of brafs wire, 
confiderably thicker than the iron, and ftretched in 
two right lines, fufpended on filken firings. The 
length of the iron wire, melted in thefecircumfiances, 
was about three inches. I then took the fame brafs 
wire, and fixing pins into a board of baked wood, 
twilled it about them, making it turn in a very great 
number of acute angles, and I put three inches of the 
fame iron wire in the middle of this crooked circuit, 
that I had done in the flraight one ; fo that the eledtric 
matter in the explofion was obliged to make a great 
number of turns at acute angles, before it could come 
to the iron wire ; but I always found that the fame 
length of iron wire was melted in thefecircumfiances 
as in the other, and not the leafl difference was per¬ 
ceived in the force. 

But though the form of the wire through which an 
explofion palled, 'made no difference in its force, I 
found a very remarkable difference occafioned by the 
length of the circuit in wires of the fame thicknefs j 
and which, I own, furprized me very much. 

In order to afcertain the practicability of firing 
mines by ele£lrical explofions, I took twenty two 
yards of fmall brafs wire (but fo thick, however, that 
I could not have melted the leafl part of it by the. 
force of any battery I have ever conflrudled), and ex¬ 
tending it along a dry boarded floor, with a fmall 
piece of iron wire, and a cartridge of gunpowder 
about it, in the place that was moft remote from the- 
Battery, I found that, upon the difcharge, the wire 
was not melted, nor the gunpowder exploded ; alfo 
the report was very faint. In other circumffances, a 
charge of the fame battery' was-able to melt more than 
Vol.LIX. K nine 
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nine inches of this iron wire; and this fame cartridge 
was eafiiy fired near the battery, connected with 
fhorter pieces of the fame brafs wire ; fo that the di¬ 
minution of force mu ft have been owing to the length 
of the circuit. 

In the place of this fmall brafs wire, I fubftituted 
an iron wire one fifth of an inch thick, when about 
half an inch of the fmall iron wire was exploded ; fo 
that the force was not leflened fo much in a circuit of 
the thick iron wire, as it had been in one of the fmall 
brafs wires. In order to judge how much of the 
force might be loft by nearer circuits, confifting of 
lefs perfect conductors, I joined the middle of the 
circuit made by the iron wire with water, in which 
both the wires were immerfed. The effedt was, that 
the fmall iron wire was only made red-hot, but not 
exploded as before. 

Being fenfible how much depended upon avoiding 
leffer circuits, whereby part of the fire of an explo¬ 
sion might return to the battery, without reaching the 
extremity of the circuit, where I intended the whole 
of its force to be exerted, in the remaining experi¬ 
ments, I infuiated half the circuit of iron wire; 
There was no occalion for infulating the whole cir¬ 
cuit; for if there was but one paflage to, or from 
the middle of it, there could be but one from, or to 
it. In this method it was eafy to afeertain what lofs 
of force was occafioned by the length of the circuit, as 
every other drcumftance was carefully excluded ; and 
it prefently appeared to be very confiderable j for tho’ 

I could melt nine inches of the fmall iron wire at the 
diftance of fifteen yards from the battery; when I tried 
twenty yards, I found that I was juft able to make 

fix 
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fix inches of it red-hot. The battery in thefe expe¬ 
riments was in the houfe, and the wires of which 
the circuit confifted were conveyed by fiiken firings 
into a garden adjoining to the houfe. 

Mentioning this lofs of force occafioned by the 
length of the circuit in eledrical explofions to Dr. 
Franklin, he told me that the fame obfervations had 
occurred to him, and that. he had alfo been difap- 
pointed in an attempt to fire gunpowder at a diftance 
from his battery. 

Struck with this appearance, I endeavoured to as¬ 
certain the quantity of this obftrudion, by trying 
what other courfes the eledric fire would chafe pre¬ 
ferably to a long metallic circuit. In the firft place, , 
taking about a yard of the fmall brafs wire, mention- - 
ed above, I difpofed it in the manner defcribed be¬ 
low, conneding one of the ends with the outfide of 
the battery, and the other with the infide. In the - 
fir ft place, I brought the parts a and b (near the two 
extremities) into contad, and, upon the difcharge, 
found there had been a fufion in that place, and that. 
a great part of the fire had taken the fhorter circuit, 
though it had been obliged to quit the wire in one - 
place, and enter it again in another. Afterwards I 
removed the parts a and b to a fmall diftance from 
one. another, and, upon the explofion, obfervcd a 
ftrong fpark pafs between them. Removing, them to 
greater and greater diftances, I found the explofion to 
pafs above one third of an inch in the air, rather than 
make the circuit of the continued wire. Ufing a, 
longer and fmaller iron wire, the paffage through the 
air exceeded half an inch. I then took four or five : 
yards, of iron wire one tenth of an inch thick, when 

K 2- the- 
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the paffage through the air was ftill half an inch j 
and taking three yards and a half of wire that was 
one fifth of an inch thick, the fpark in the air was 
half an inch, and fometimes near three quarters of . 
an inch. Making ufe of only half the length of this 
wire, the paffage through the air was only half that 
diftance, or 4th of an inch. When I kept the place 
of near contad about the middle of this wire, and 
made the explofion at the extremities of the whole 
wire, I was obliged to .bring them about as near again * 
i.e. to little more than one eighth of an inch, before 
the paffage would be through the air; fo that the 
force of the whole explofion muff have been greatly 
weakened by its palling through fo much of the wire. 
Laftly, I took a pair of kitchen tongs, the legs of 
which were two feet, and the fmalleft part of them 
above half an inch in diameters when the circuit was 
made about one fixth of an inch in the air (for at 
that diftance from-one another the ends of the tongs 
had been fixed) rather than through four feet of that 
thick iron. 

Notwithftanding this evident paffage of the eledric 
‘matter through the air, at the fame time that a me¬ 
tallic circuit was provided* for it s it was certain that 
the whole of the charge did not pafs in the air: for 
when I extended 44 ■ of an inch of fmall iron wird 
between a and it was only made red-hot by the 
difeharge; whereas above two inches of it would 
have been exploded, if there had been no other me-, 
tallic circuit at all. 

As. the eledric fire meets with fo much obftrudion 
in palling through a circuit of- iron of this thicknefs, I 
make no doubt but that it is confiderably obftruded ■ 

in 



in paffing through metallic circuits of any thicknefs 
whatever ; and that it would prefer a very fhort paf- 
fage thro’ the air, if they were made even of no great 
length. In this method the different degrees of conduct¬ 
ing power in different metals may be tried, ufing me¬ 
tallic circuits of the fame length and thicknefs, and 
obferving the difference of the paffage through 
the air in each. N. B. A common jar anfwers as 
well, in thefe experiments, as a large battery. It is 
evident, from many experiments, that the whole fire 
of an explofion does not pafs in the fhorteft and belt 
circuit; but that* if inferior circuits be open, part 
will pafs in them at the fame time. Of this I made 
the following fatisfadtory trial. I took an iron chain, 
and laid it upon a table, in contad with a charged 
jar ; fo that the parts of if made two circuits for the 
difcharge, which 1 could vary at pleafure; add f ob~ 
ferved that, when one of the circuits was but half an 
inch, and the other more than half a yard; yet, if the 
charge was high, it always went iri them both, there 
being confiderable flafhes between the links of the 
remoteft part of the chain. If the charge was Weak, 
it paired in the fhorteft circuit only. 



It is evident, that When the wires of a battery are 
not in clofe contaft, there muft be feme lofsof force 
6 in 
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in. the difcharge; but this never appeared to me to be 
very confiderabie. In order to afcertain it by experi¬ 
ment, I firft found, by repeated trials, what length 
of a piece of iron wire I was able to melt with a bat¬ 
tery confining of twenty jars, with the wires and 
connecting rods quite loofe, and a chain to join the 
rods belonging to each row of jars, which is the man¬ 
ner in which I have generally conftruCted them. In 
thefe circumftances, I found the battery was able to 
melt fomething more than two inches and a half of 
the wire.. I then foddered the wires of each jar to the 
rod which connected them, and alfo foddered another 
rod to all thefe, inftead of the chain which I had 
ufed } fo that I avoided near a hundred fparks in the 
difcharge, at each of which there muffc have been, 
fome lofs of force; but I did not find, after many 
trials, that the ftrength of the battery had been 
thereby fenfibly diminifhed: for I could not melt 
three inches of the fame piece of wire in thefe cir¬ 
cumftances. It was only made red-hot, which is 
equivalent to the melting and exploding of little 
more than two inches and a half. 


XI. Abjlraffi 
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XL AbfraSl of a Letter from Stephen 
De V ifme, Efq\ at Canton, in China, 
to Henry Baker, F. R. S. containing an 
Account of an Earthquake at Macao, and 
a Jhort Defcription of a fngular Species 
of Monkeys without Fails, found in the in¬ 
terior Part of Bengal. Communicated by 
Mr. Baker. 


Canton, January 7, 1768. 

Dear Sir, 

Read March 9, f g \ H E following account of an earth- 
17 9 " JL quake, at Macao, was fent me by 
a friend at that place, in a letter, dated November 
23, 1767. His words are: “ Laft night, at 50 
“ minutes after nine o’clock, we were all furprized 
“ with a heavy fhock of an earthquake, which con- 
“ tinued above a minute. This fhock was fo great 
cc that the boufe rocked, and I was afraid we were all 
<c going down into the bowels of the earth. Another 
tf fhock. we felt five minutes after eleven o’clock, but 
“ not fo great: and at three this morning another 
£C pretty great. In all we have had five Chocks, but 
“ the firft the greateft. It came with a rolling, and 
“ a dreadful noife in the air $ fo that at firffc fome 

“ people 
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“ people thought it to be the firing of guns, or thun- 
“ der at fome diftance. At the firft fiiock I could 
“ hardly hold my feet; but, thank God, no bad ac- 
cident has happened ; and I hope the Almighty 
“ will deliver us from any more of thefe frightful 
tc (hocks. I was up aim oft the whole night. The 
“ wind was northerly, but faint, and it was fultry 
“ hot j the Iky clofe and cloudy, and not a ftar to 
<c be feen. The oldeft people here fay, they never 
<c remember to have felt fo violent a (hock, and of 
“ fo long continuance. The fhips in the harbour 
“ (hook and whirled about, and thofe on board ima- 

* c gined at firft that it had been a whirlwind.”- 

At Manilla earthquakes are often very violent, fo as 
to overturn fteeples, houfes, and other buildings j 
and I obferved, when I was there, that, to .prevent 
iuch accidents, their timbers in building are placed 
in a very particular manner j they have no Attic 
ftory, only ware-houfes, and one floor over them. 

Perhaps the drawing, which I now fend you, of a 
Angular fort of Monkies, male and female, may not 
prove unacceptable. Thefe animals are called Golok, 
or wild people, and are thought to be originally a 
mixture with the human kind, having no tails. 
They come out of the forefts in the interior part of 
Bengal, from the country called Mevat. They in¬ 
habit the woods: their food is fruit, leaves, bark of 
trees, and' milk: flefh only when caught. They are 
very gentle, and extremely modeft. They are of 
the height of a man; their teeth are as white as 
pearls; their legs and arms are in due proportion to 
their body, which is very genteel. Some of" them 

were 
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were brought to Dccca; and what 1 now fend you is' 
a copy of the original drawing See Tab. Ill* 

I remain, dear Sir, 

Your affectionate 

humble fervant, 

Stephen De Vifme. 

* The monkey* of which Mr. De Vifme has fent this draw¬ 
ing and fhort account, feems to be very like, if not the fame with 
the ape without a tail, defcribed by Mr* De BufFon in the XIVth 
volume of the Hiftoire Naturelle, p. 92, under the name of the 
Gibbon, which it bears in fome parts of the EafWndies*. This 
fpecies is found, he fays, along the coaft of Coromandel*, at 
Mallacca, On the Molucca i(lands, and upon the confines of 
China. It grows to be upwards of four feet, walks on its hind: 
legs, and fomCtifties on all four. The hair, with which it is co¬ 
vered* is either brown or black : round about its face is a circle 
Of greyifh hairs 5 its eyes are large, but funk in its head j its ears 
naked ; its face flat, and of a copper colour* It is of a placid 
difpofition 5 its motions are gentle 5 it was fed with bread, fruits* 
almonds. But the mdft Angular charafiteriflic is, the great 
length of its arms ; and though Mr. De Vifme takes no notice of 
this circumflrance in bis defeription, his drawing feems to indi¬ 
cate it; but in a lefs ftriking manner than that of Mr. De Buf¬ 
fo n, who adds, that, when the animal is upright, it Can touch 
the grou d with its hands. 

' ^: ; . M. Mi ‘ 


XII. ^ 


Vol. LIX. 


L 
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XII. A Letter from Mr, John Robertfon, 
Lib. R. S. to James Weft, Efq\ Prefi- 
dent of the Royal Society ; containing the 
, Demon firation of a Law of Motion , in 
the Cafe of a Body deflected by two Forces 
tending confantly to two fixed Points. 

Sir, 

Read April 6, rTl H E late Mr. Machin (who was, 
I7<59 ‘ J_ for many years, feeretary to the 
Royal Society, and Grefham profeffor of aftronomy) 
gave to the editor of the English edition of Sir Ifaac 
Newton’s Principia, publifhed in. the year if if a 
trad entitled, “ The Laws of the Moon’s Motion 
£< according to Gravity,” which was annexed to that 
impreffion: Mr. Machin, in the Poftfcript to that 
trad, after apologizing for not mentioning the funda¬ 
mental principles of the demon fixation of the propo- 
fitions relating to the Moon’s motions, fays, «* Some 
** of which, I am apt to think, cannot eafily be 
“ proved to be either true or falfe, by any methods 
“ which are now in common ufe.” 

One of thefe principles he gives in the following 
words: 

“ There is a law of motion which holds in the 
“ cafe where a body is defleded by two forces, 
** tending conftantly to two fixed points, 

“ Which 
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<c Which is, ’That the body , in fuch a cafe , will 
*' deferibe, by lines drawn from the two fixed points, 
<£ r equal folids in equal times , about the line joining the 
“ Jaid fixed points. 

And (after obferving that Sir Ifaac Newton has 
proved, that Kepler’s law of bodies deferibing equal 
areas in equal times about the centers of their revo¬ 
lution! cannot hold, whenever the body has a gravity 
or force to. any other than one and the fame point) 
further fays, “ there feems to be wanting fome fuch 
“ law as I have here laid down, that may ferve to 
“ explain the motions of the Moon and Satellites, 
* e which have a gravity towards two different centers." 
... About the year 1742, difeourfing with that emi- 
‘nent mathematician, the late William Jones, Efq; 
F. R. S. on the above-mentioned law, he fhewed me 
v itsdempnftration, fnd permitted me to take a copy 
thereof; .and as 1 conceive it to be highly worth pre- 
fervihg, I now offer it to your confideration, about 
giving it a place in the Philofophical Traqfadftons. 
lam. 


February 27, 

' *769- ' 


Your moft humble fervant, 

J. Robertfon. 


L 2 


TAB. 



[ 7 ^ 1 


TAB. IV, 

FIG. I. 

Proposit ion. 

I F a body (P), projected in a given direction, be 
conftantly drawn towards two fixed points (S andT}, 
which are not both in the fame plane with the di¬ 
rection, the triangle, (SPT), formed by' right lines 
drawn from the body (P) to thofe fixed points 
(S andT), fhalldefcribe equal folids (STPP V ,STFP"), 
in equal times, about the right line (ST) joining th,e 
faid points. • . ‘ • 

Fig. 2. For, fuppofe a body projected ii> the 
direction PP\ and aCted upon by two centripetal forces 
towards the fixed points S and T j the angles B'P S, 
P V PT lying in different planes. Let the time, be di¬ 
vided into equal moments. 

In the firft moment, fuppofe the body, by its 
given force, fhould move along the line P P', and in 
the fecond moment, if no new force was added, it 
, fhould continue to move in the fame right line along 
P'p=PPy but when the body has come, to P\ fup¬ 
pofe it aCted upon by the two centripetal forces, in the 
directions P'T, P'S j and let thofe forces be in pro¬ 
portion to that in the direction PP V , as the lines PY, 
PY to the line P> (rzP'P). 

With thefe three right lines P'p, PY, PY, complete 
the parallelopipid P'P", and the body in P', being 
aCted upon by thefe three forces, in the directions 

P'A 
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P'JO, PY, PYj which forces being as theie three lines, 
Avail move along the diagonal of the parallelopipid 
made by thele. three lines; fo that, in the fecond mo¬ 
ment of time, the body, inftead of moving from P' 
to p, fhall move, from P' to P". 

Draw the lines SP, SP" and TP', TP", as alfo 
S p, Tp. 

Mow, the folid S TP P'== folid STP>; for they 
ffand upon equal bafes T P'P,. T P'p, and have one 
common vertex 8, or their common.altitude is the 
perpendicular drawn from S to the plane PT p. 

And the folid ST P'P"—folid STP>; for they 
ftand upon the fame bafe STP', and lie between the 
fame parallel planes p P", st. 

Therefore the folid ST PF—folid ST P'P", 

In like manner, in the third moment of time, the 
body at P" being aded upon by three forces, in the 
directions P'P", P''S, P"T, fhall move along the line 
P'P"', fo as to make the folid ST P'P"—folid 
ST P'P"; and fo in all fucceeding equal moments of 
time, the triangle formed by right lines drawn from 
the body to the two fixed points S,T, fhall conftantly 
defcribe little folids, each equal to the folid STPP\ 

Therefore, the moments of the folids being pro¬ 
portional to the moments of the time in which they 
are defcribed; the folid itfelf is proportional to the 
time in which it is defcribed. Q^E. D. 

Some difficulties may, perhaps, feem to arifo upon 
a flight view of only particular cafes of this propo- 
fition;. but, it is conceived, all fuch muft .vaniffi, 
when the fame is thoroughly confidered. 

Pop,, as in two bodies T and S ; if T is aded 
upon by S, fo as to defcribe a right line, that is, 

if 
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if T falls direCtly upon S, no area can then be de- 
fcribed by the right line connecting T and S; but 
yet, this is certainly one of the cafes whereby S and T 
may pofiibly aCt upon each other. 

So in three bodies, S, T, and P j if P moves in the 
fame plane with S and T, ito folid can then be de- 
fcribed by the plane whofe right lined tides are the 
lines connecting P to T and S ; but yet,'this mult be 
One of the cafes whereby S, T, arid P, may pofiibly 
aCb upon each other. : 


m-J 
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Received April 13, 1769,. 

XIII. • ' A Letter 'from the Rev. Mr.' Wil- 
linin' FaXton,' ReCpr ,<^Buckland Brewer, 

. in . .the, .County of Devon., to Dr. Milles, 
Dean of Exeter, F. R.S. and Pr. S. A. 


Rev. Sir, 


Buckland Brewer, April 7,1769, 


Read April 20, 
i 7 6 9 . 


I 


HAD the favour of yours, and 
with great chearfulnefs comply with 
your requeft, as far as faint words can exprefs what, 
in reality, is beyond the power of defcription. 

On Thurfday, the 2d of March, about four of the 
clock in the afternoon, a cloud, of a moft uncom¬ 
mon blacknefs, gathered in the weft-north-weft, 
and, taking its courie to eaft-fouth-eaft, ditfufed a 
moft prodigious darknefs, accompanied with a very 
copious fhower of hail. It pafted immediately over 
the church tower (remarkable for the height both 
of its fituation and ftru&ure), and, burfting with in¬ 
credible fury, poured forth an amazing body of fire, 
which threw down the fouth-eaft pinnacle on the 
church, and entering (as I fuppofe) at the breach, 
fhivered.a table on which the commandments were 
^ritteni fcorched and difcoloured two tomb-ftones, 

broke 
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broke the windows, and fluttered the walls and roof 
to a great degree. The fouth-eaft corner fuffered moft; 
where it chiefly forced its way, and tore up the ground 
on the outfide, where it found vent. There is fome- 
thing very extraordinary in the difperfion of the ftones 
of the pinnacle to every point of the compafs, and to 
different diffanees j fome of which were 700 pounds 
weight. I picked up one that weighed almoft 8 pounds, 
at thediftanceof 60 perches from the church; anddoubt 
not but others, and perhaps larger ftones, were carried 
further: it may be worthy remark alfo, thatfeveral of 
the ftones, fome of which were not ftnall, though they 
appeared clofe and firm, yet, on a very flight impreffion 
of the fingers, mouldered into powder. The explo- 
fion, on the opening of the cloud, was as inftantaneous 
as terrible, and equalled the difcharge of at leaft a 
hundred cannon at once. 

It is matter of great wonder, that not only the 
church, but that every houfe in the village, which 
trembled to its foundation, was not reduced to atoms, 
or lighted up into a general blaze ; and yet, ftupen- 
dous mercy! not a man, woman, child, or beaft, re¬ 
ceived the leaft hurt. I am. 

Sir, 

Your very obedient,, 

humble fervant, 

William Paxton, 

XIV. JlhflraSl 
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Received Feb. 23, 1769.~—Read April 20j 17159. 


XIV. AbflraB from a Meteorological Regijler kept at the Royal 
Hofpital near Plymouth, during the Tear 1768. By 
W. Farr, M. D. Communicated hy W.' Watfon, M. D. 
F.R.S. 


N. B. Obfervations were made twice every day at 9 a* m, and 11 p. m # —The ftate of 
the Thermometer, mentioned in the column, is taken from one placed within doors, 
in an open flair-cafe, free from the rays, of the fun. 


1)68 

: Barom. and Thermom. 


9 

Weather, with Remark?. 

January 3 
1 

29 

3 

Higheft ftate of Barom. 
Loweft ftate of D° 
Higheft ftate of Therm, 
Loweft ftate of D Q 

i ’* 

30,10 
29 00 

50 

29 

1 

; 

i 

! 

1 

5*755 

January ift, after a rainy forenoon, 
wind S. E. the froft fet in towards even¬ 
ing, wind N. and continued till the 
8th, the Ioweft ftate of the thermo¬ 
meter without doors was 20, on the 
3d and 4th. During the reft of the 
'month much rain and Equally weather, 
wind for the moft part wefterly* On 
the 20th, a violent ftorm, wind N* N. 
W. 4. when the Fame man of war was 
driven from her moorings in Hamoaze. 
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Barom, and Thermom. 

1 

Rain. 

Inches. 

Weather, with Remarks. 

ary 5 
10 

H 

O 

0 

H. ftate of Baroro. 

L. ftate of D a 

H. ftate of Thermom. 

L. ftate of D° 

30 41 
29 20 

53 

39 

[ 

t 

s-op 

The fil'd week clear and frofty wea¬ 
ther, wind N* and moderate ; loweft 
ftate of thermometer without doors 31; 
during the remainder of the month 
couftant and heavy rains; from the 7th 
to the 28th but one fair day ; wind, for 
the moft part, W. and S. W, from the 
9th to the 13th blew frelh. 

:h 19 

18 

3 > 6 >7 

1 15 

29 
16 
9 

H, ftate of Barom. 

L. ftate of D° 

H. ftate of Thermom. 

L. ftate of D° 

30 40 
29 74 

52 

39 


This month proved remarkably dry; 
although a few drops of rain fell on 
the ift ( , 12th, 15th, and 31ft, yet the 
quantity was too inconfiderable to be 
colle&ed in the receiver. From the 
14th to the 18th the wind was W, 
the reft of the month E. and N. E. 
with fine moderate frofty weather. 

fi ftate of Barom. 

L. ftate of Ef 

H; ftate of Thermom. 

L* ftate of D ft 

30 16 
29 27 
56 

46 

3*633 

Wind continued eafterly till the 
10th, with dry weather j from that 
time, to the end of the month, for 
the moft part, wefterly, with frequent 
fqualls of wind and rain* 19th W. 
by N. 3. 28*5.3* ' 




' ! 

Air, the beginning of this month, 
extremely fharp and cold, with wind 
frefh at N. E.; remarkable Aurora 
Borealis in the nights of • the 3d, 4th, 


and 
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17 68. 

Barom, and Therpiom, 


Rain. 

Inches. 

Weather, with Remarks, 

May 19 
29 
24 
1 

H. ftate of Barom, 

L. ftate of D° 

H, ftate of Thermom. 

L, ftate of D° 

3 ° »5 
29 17 
70 

47 

0.815 

and 5th; on the 6th the Thermo¬ 
meter, which had flood at 47 and 
49 the preceding days, rofe, at once, 
to 60, and the air was very foft and 
warm; the Aurora Borealis appeared 
very vivid again on the 24th, with a 
large and bright halo round the 
Moon, when the Thermometer rofe 
to 70, Fair the whole month, except 
the 17th and 29th; wind variable. 

June 2 

9 

H 

often 

H. ftate of Barom. 

L. ftate of D° 

B. ftate of Thermom. 

L. ftate of D° 

30 13 
29 24 
64 

57 

1 

j 

4 - 3 . 4 ° 

From the 6th of this month the 
rainy feafon commenced ; wind,, for 
the moft part, 8, and’ S*. W. 24th, 
a heavy thunder*fiorm, wind S. E. 
28:h, ftormy weather, with much 
rain, wind W, j. Thermometer 
flood at 57, and below 60, the 
greateft part of the month, 

July. 21 
7 

H, ftate of Barom. 

L. ftate of D s 

H. ftate of Thermom. 

L. ftate of D° 

30 08 
29 25 
64 

61 

4.742 

1 ft, very.hot.and fultryj with thun¬ 
der; 2d, 9th, 13th, 15th, 16th, 
20th, 30th, fair ; the reft rainy, 
7th, 12th; and 25th, very tempe- 
Iftuous; wind, during the reft of the 
month, moderate, and, for the moft 
part, S.W. 


Ms 


s-68. 
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1768, 

Barom, and Thermom. 


Rain. 

inches. 

Weather, with Remarks. 

Augufl 8 
23 

frequently 

29 

If. Rate of Barom. 

L Rate of D D 

H. Rate of Thermom* 

L. Rate of D° 

30 08 
29 40 

67 

59 

3.003 

From the 13th to the 21 ft, weather 
hot and fultry; thermometer being, for 
.he moR part, at 67, mornings and 
evenings (middle of the day not ob* 
ferved); from the 16th to the end of 
the month frequent {bowers almoR 
everyday. Wind variable, but, for the 
mofl part, moderate. 

Septemb, 14 
16 

i) 11,29 
• 19 

H. Sate of Barom. 

L. Rate of D° 

H. Rate of Thermom. 

L, Rate of D° 

30 10 
29 05 
6 3 

54 

6.060 1 

From the iR to the 25th, only four 
fair days, viz. 3d, 9th, 14th, and 20th, 
the reft heavy and, often, conRant rains, 
with fqually weather, particularly 15th, 
16th, 17th, wind W. 3, 22d, E. 3. 
From 25 h to Oflober 3d, fair weather. 

Oflober 19 
4 

7 

2I 

H. Rate of Barom. 

L, Rate ofD° 

1 HL Rate of Thermom. 

IL. Rate of D° 

30 10 
29 04 
62 

49 

7 - 35 ° 

Although fo great a quantity of rain 
fell this month, jet there were 13 fair 
days j but the rains the reR of the month 

were very heavy, particularly, from the 

22d to the 31ft, near four inches of 
rain were collefted in the receiver, 3th, 
6th, 18th, and 3o;h, ftormy. 





4th, at 4 p* m. during heavy fqualls 
of rain and wind W, by 8, 3, the J 
fell in the barometer to 29.11 j towards 
evening wind changing to W. byN. it 
became fair \ on the jth, at 4 p. m. 


the 
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B 

Barom* and Thennom, 

j 

Rain. 

Inches, 

Weather, with Remarks* 

November 5 

22 
28 

2 3 

H, ftate of Barom. 

L. ftate of D° 

H. ftate of Thennom. 

L, ftate of D° 

i 

3 ° 34 

128 20 
55 

44 

6490 

the $ rofe to 30.13, or above an inch, 
in 24 hours 5 and on the 6th 30*34* 
On the 22d, at 4 p. m. the $ fell in 
the barometer to 28.20, wind N. W, 
%", fqually weather from the 21ft to 
the 26th, but much more ftormy on the 
21 ft than afterwards, This was the 
loweft ftate of the barometer in thefe 
parts, fince December 12, 1763, when 
the jjf fell to 27,96* Only fix fair days 
during the month. ; 

: 

December 12 
2 

23 

H 

FI, ftate of Barom* 

L. ftate of D° 

H. ftate of Thermom. 

L. ftate of D° 

3 ° 3 i 
28 94 
83 

34 

3-985 

. 

1 ft, thunder-ftorm in-the night, wind 
S.3, On the 14th, froft fet in very 
fharp, wind E. by N, but the wind 
changing to S. E, on the 15th, rain 
fucceeded. Thermometer, without 
doors, not obferved. Wind, from the 
7th to the 17th, eafterly; the reft of 
the month rain, for the moft part, with 
wefterly winds. Eleven fair days this 
month, . 




! 

51.215 

Total quantity of rain, during the 
year 1768. 
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XV. An Account of a remarkable Aurora, 
Borealis, obferved at the Obfervatory of 
the Marine at Paris, hy M. Meilier, of 
the Royal Academy of Sciences , and 
F. R. S. 'Tranjlated by J. Bevis, M. D. 
F.R.S . 


Read May 25, fTt H E morning of the 6th of Au- 
I?69 ' jL guft, 17 6B, was, for. the. molt part, 
ferene, and the afternoon was quite fo. At near 
nine at night, the, weftern horizon was illuminated 
with a veryfenlible twilight, which increafed greatly 
upon that, which the fun had left. I fulpe&ed that 
this quantity of. light could be only owing to a be¬ 
ginning Aurora Borealisj and, accordingly, about ten 
o’clock, the flqy being perfectly clear, excepting one 
thick cloud, about the fame height as Arfturus, repre- 
fented in my drawing, Tab. V. The Aurora was at 
that time confiderable ; feveral ftreams of light had 
then fHoTupTrom the horizon. At half an hour after 
ten, the Aurora occupied nearly one half of the ho¬ 
rizon, extending from the w'cft to the north-eaft, and 
the horizon feemed to be covered with an uneven 
thick fmoak, from which iffued feveral ftreamers of 
light; two of which, to the weft ward, arofe to a great 
height, paffing through the tail of the Great Bear, and 
were fenfibly inclined to each other, tending to unite 
2 in 
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in the zenith. Both thefe luminous dreamers kept 
in a Continual agitation, which lafted the whole time 
of their exiftence, that is* till eleven o’clock. At 
the foot of thefe lights was the furnace, which glowed 
with rays of light lefs elevated, and fenfibly inclined 
to the horizon ; thefe were alfoin continual agitation. 
At eleven, fix dreamers, parallel to one another, fhot 
up in the north, under the conftellation of the Little 
Bear j they afcended not fb high, but were more con- 
fpicuous than the two preceding ones, and their un¬ 
dulations were not fo quick. About half ah hour af¬ 
ter eleven, the Iky began to be clouded; at midnight 
it was fo all over, which put an end to all hope of 
further obferving the progrefs of this phasnomenon. 
In this Aurora I could not difcern any lightning or 
rumbling, as I did in that which appeared in the 
night of the 2 id of May, 1762, defcribed in the 
fifth and fixth volumes of the Memoires des S$avam 
Strangers. 

Whilft this phasnomenon laded, the air was calm, 
and no wind dirring; at lead what little there was, 
was from the north-eaft. The quickfilver in the ba¬ 
rometer flood at 28 inches 14 line; and Reaumur’s 
thermometer at 204 degrees. During the whole day 
the barometer varied only 14 line, and the thermo¬ 
meter no more than five degrees. 

An Account of an Aurora Borealis, obferved at Paris, 
the $tb of December, 1768. By the fame . 

About feven in the evening, the northern quarter 
was* enlightened with an incipient Aurora Borealis, 
which increafed gradually. At eleven at night it was 

very 
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very confpipuous, numbers of luminous ftreamera 
darting. up from below the horizon, fome of them 
reaching the zenith; but none of the ftreamers lafted 
any confiderable time, and their light was but feeble. 
Several whitifti clouds appeared in the north; the 
furnace occupied a great part of the horizon. This 
phenomenon lafted almoft the whole night. 

The fame Aurora was obferved at Berlin, where it 
lafted from ftx in the evening till nine. It was alfo 
obferved at Vienna, where it is faid that the needle 
of a compafs loft, during this phenomenon, its ufual 
direction, fhifting at fir ft two degrees eaftward, and 
afterwards four degrees the contrary way; it'Vas at 
the fame time remarked that the eledtrical machine 
had acquired an uncommon degree of force. 


XVI. A 
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Received April 20® 

XVI. Observations on the Expectations of 
Lives , the Increafe of Mankind y the In¬ 
fluence of great fowns on Population , and 
particularly the State of London with 
refpeB to Healthfidnefs and Number of 
Inhabitattts. In a Letter from Mr. 
Richard Price, F. R. S. to Benjamin 
Franklin, Efq\ LL.JD. and' F.R.S. 


. Dear Sir, 

Read April 27 and "i" BEG leave to fubmit to your pe- 
May 4,1769. ru p a j following obfervations. If 
you think them of any importance, I fhall be 
obliged to you for communicating them to the 
Royal Society. You will find that the chief fubjed 
of them is the prefent flate of the city of London, 
with refped to healthfulnefs and number of inha¬ 
bitants, as far as it can be colleded from the bills 
of mortality. This is a fubjed that has been con- 
fidcred by others} but the proper method of calcu¬ 
lating from the bills has not, I thinkj been fuffici- 
ently explained. 

No competent judgment can be formed of the 
following obfervations, without a clear notion of what 
Vol. LIX. N the 
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the writers on Life Annuities and Reversions have 
called the Expectation of Life. Perhaps this is not 
in common properly underftocd and Mr. De 
Moivre’s manner of exprefling himfelf about it is 
very liable to be miftaken. 

The moft obvious fenfe of the expectation of a 
given life is, “ That particular number of years 
“ which a life of a given age has an equal chince 
“ of enjoying.” This is properly the time that a 
perfon may reafonably expeCt to live ; for the chances 
againft his living longer are greater than thofe for it j 
and, therefore, he cannot entertain an expectation of 
living longer, confidently with probability. This 
period does not coincide with what the writers on 
Annuities call the expectation of life , except on the 
fuppofition of an uniform decreafe in the probabilities 
of life, as Mr. Simpfon has obferved in his SdeCt 

Exercifes , p. 273.-It is neceffary to add, that, even. 

on this fuppofition, it does not coincide with what is 
called the expectation of life in any cafe of joint lives. 
Thus, two joint lives of 40 have an even chance, ac¬ 
cording to Mr. De Moivre’s hypothelis *, of conti- 

* Mr. De Moivre’s hypothelis, here referred to, fup- 
pofes (as is well known to thofe who have ftudied the fub- 
je& of Life Annuities) an equal decrement of human life 
through all its ffages. That is, it fuppofes that out of any 
given number alive at a given age, the fame number will die 
every year till they are all dead,. Thus ; 86 Mr. De xVioivre 
makes the utmoft probable extent of life. The number of years 
which any given life wants of 86 he calls the complement of 

that life.-—56, therefore, is the complement *of 30; and fup~ 

pofing 56 perfons alive at this age, one will die every year till, 
m 56 years, they will be all dead* The like will happen to 46 
at 40, to 36 at 50* and fo on 5 , for all other ages. This is an, 

■* 1 
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lining together only 134. years. But the expectation 
of two equal joint lives being (according to the fame 
hypothecs) always a third of the common complement , 
it is in this cafe 154. years. It is neceffary, therefore, 
toobferve, that there is another fenfe of this phrafe 
which ought to be carefully diftinguifhed from that 
now mentioned. It may fignify e< The mean conti- 
“ nuance of any given fngle, joint, or Jiirviving lives, 
“ according to any given table of obfervationsthat 
is, the number of years which, taking them one with 
another, they actually enjoy, and may be confidered 
as fure of enjoying, thofe who live or furvive beyond 
that period, enjoying as much more time in proportion 
to their number, as thofe who fall fort of it enjoy 
lefs. Thus, Suppofing 46 perfons alive, all 40 years 
of age, and that, according to Mr. De Moivre’s by- 
pothefis , one will die every year till they are all dead 
in 46 years, half 46 or 23 will be their expectation of 
life ; that is; The number of years enjoyed by them 
all will be juft the fame as if every one of them had 
lived 23 years, and then died ; fo that, fuppofing no 
intereft of money, there would be no difference in va¬ 
lue between annuities payable for life to every fingle 
perfon in fuch a fet, and equal annuities payable to 
another equal fet of perfons of the fame common 
age, fuppofed to be all fure of living juff 23 years and 
no more, 

excellent hypothecs. It eafes exceedingly the labour of calcu¬ 
lating the values of lives. It is remarkably agreeable to Dr. 
Halley’s Table of Obfervations ; and, as far as it implies an 
equal decrement of life, is, in a great meafure, confirmed by 
other Tables. 

N 2 la 
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In like manner j the third of 4 6 years, or 15 years 
and 4 months, is the expedlation of two joint lives 
Both 40 ; and this is alfo the expedition of the fur- 
vivor. That is; fuppofing a fet of marriages be¬ 
tween perfons ail 40, they will, one with another, 
laft juft this time, and the furvivors will laft the 
fame time; and annuities payable during the conti¬ 
nuance of fuch marriages would, fuppoftng no inter- 
eft of money, be of exaCtly the fame value with an¬ 
nuities to begin at the extinction of fuch marriages, 
and to be paid, during life, to the furvivors. In 
adding together the years which any great number of 
fuch marriages and their furvivorfhips have lafted,. 
the fums would be found to be equal. 

One is naturally led to underftand the expedition of 
life in the firft of the fenfes now explained, when, by 
Mr. Simpfon and Mr. De Moivre, it is called, the num¬ 
ber of years which, upon an equality of chance , a perfon 
may expedl to enjoy j or, the time which a perfon of a 
given age may juftly expedl to continue in being ; and, 
in the laft fenfe, when it is called, the Jhare of HJe due 
to a perfon*. But, as in reality it is always ufed in 
the laft of thefe fenfes, the former language fhould 
not be applied to itand it is in this laft fenfe that it 
coincides with the fums of the prefent probabilities that 
any given fingle or joint lives lhall attain to the end 
of the 1 ft, 2d, 3d, &c. moments from this time to the 
end of their poffible exiftence j or, in the cafe of 
furvivorfhips, with the fum of the probabilities that 


* See Mr. De Moivre on Annuities, p. 65, &c. 4th edition,, 
and Mr. Simplon’s Select Exercifes, p. 255, 273. 


there 
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there ill all be a furvivor at the end of the ift, 2d, 
3d, &c. moments, from this time to the end of the 
poffible exigence of furvivorfhip. This coincidence 
every one converfant in thefe fubjeds muft fee, upon 
reflecting, that both thefe fenfes give the true prelent 
value of a life-annuity fecured by land, without 
intereft of money *. 


‘ Yr The fum of the probabilities that any given lives will attain 
to the end of the ift, ad, 3d, &c. years from the prefent time to 
the utmoft extremity of life (lor initance, &c. 

to JL- = 22~ for lives of 40, by the hypothefls) may be called 
their expectation , or the number of payments due to them, as 
yearly annuitants . The fum of the probabilities that they will at¬ 
tain to the end of the ift, 2d, 3d, &c. half years (or, in the par¬ 
ticular cafe fpecified, |JL + &c. rr 9 J half 

years, or 22% years) is their expectation as half yearly annuitants * 
And the funis juft mentioned of the probabilities of their attain¬ 
ing to the end of the ift, 2d, 3d, &c* moments (equal in the fame 
particular cafe to 23 years) is properly their expectation of life , 
or their expectation as annuitants fecured by land. 

Mr. De Moivre has concealed the demonftrations of the 
rules he has given for finding thefe expectations of life, and only 
intimated, in general, that he difeovered them by a calculation 
deduced from the method of fluxions, p. 66, of his Treaiife on 
Annuities . It will, perhaps, be agreeable to feme to fee how 
eafily they are deduced in this method upon the hypothecs of an 
equal decrement of life. 

Let x ftand for a moment of time and n the complement of any 
affigned life. Then , ——> &c..will be the frefent 

probabilities of its continuing to the end of the ift, 2d, 3d, &c, 
moments and the probability of its continuing to the end. 

of x time. Xx will therefore be the fluxion of the fum of 

% 

the probabilities,, or of an area reprefenting this fum, whofe 

This- 
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This period in joint lives, I have obferved, is never 

ordinates are -—and axis x .-The fluent of this cxpicffion, 

or a-—— is the fum. itfelf for the time x; and this, when xzz 

2?l 

becomes ^?z, and gives the expectation of the afligned life*, or the 
fem of ail the probabilities ji.ft mentioned for its whole pcflible 

duration.—-In like manner : Since —— is the probability that 
two ecu3.1 ioint lives will continue x time ”—* x x will be the 

1 ?i z 

fluxion of the fum of the probabilities. The fluent is 

a—~ -f —which when nzzx is — the expe&ation of two 
* 3 » 3 

equal joint lives.-Again : Since x — is the proba¬ 

bility that there will be a furvivor of two equal joint lives at the 
end of x time, -—— x~Xx will be the .fluxion of the fum of 

2 X 

the probabilities j and the Jluenty or- - is (when xzz>n) 

n t or the expectation of furvivorfhip between two equal lives, 
which therefore appears to be equal to the expedition of their 
joint continuance. The expectation of two unequal joint lives 

found in the fame way is —*— jjrj, m being the complement of 
the old eft life, and n the complement of the youngeft. The whole 

expectation of furvivorfhip is ~~ . The expedition 

pi % 

of furvivorfhip on the part of the oldeft is, -7— and the ex- 

o n 5 

pedlation on the part of the youngeft is, --T + ST* ^ I#s 

eafy to apply this^inveftigation to any number of joint lives, and 
to all cafes of furvivorfhip. 

I have above endeavoured to £hew diftin£Uy how the expecta¬ 
tions of Jingle lives may be found, agreeably to any Table of Ob¬ 
servations, without having recourfe to any principles, except fuch 
as are plain and common* 


the 
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the fame with the period which they have an equal 
chance of enjoying ; and in fingle lives, I have ob- 
ferved, they are the fame only on the fuppofition of 
an uniform decrcafe in the probabilities of life. If 
this decreafe, in head of being always uniform, is ac¬ 
celerated in the laft ftages of life, the former period, 
in fingle lives, will be tips than the latter; if retarded, 
it will be greater. * 

It is necefiary to add, that the number expreffing 
the former period, multiplied by the number of 
fingle or joint lives whofe expectation it is added 
annually to a fociety or town, gives the whole num¬ 
ber living together, to which fuch an annual addition 
would in time grow. Thus; fince 19, or the third 
of 57, is the expectation of two joint lives whofe 
common age is 29, or common complement 57, 
twenty marriages every year between perions of this 
age would, in 57 years, grow to 20 times 19, or 380 
marriages always exiting together. The number of 
Jurvivors alfo arifing from thefe marriages, and always 
living together, would, in twice 37 years, increafe to 
the fame number. And, fince the expectation of a 
fingle life is always half its complement , in 57 years 
likewife 20 fingle perfons aged 29, added annually to 
a town, would increafe to 20 times 28.5 or 5.70 j- 
and when arrived at this number, the deaths every 
year will juft equal the acceftions, and no further in¬ 
creafe be poffible. 

It appears from hence, that the particular propor¬ 
tion that becomes extinft every year, out of the whole 
number conflantly exifting together of fingle or 
joint lives, mufl, wherever this number undergoes no 

variation,. 
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variation, be exaClly the fame with the expedition 
of thole lives at the time when their exigence com¬ 
menced. Thus ; was it found that a 19th part of 
all the marriages among any body of men, whole 
numbers do not vary, are di ffolved every year by the 
deaths of either the hufband or wife, it would ap¬ 
pear that 19 was, at the time they were contracted,' 
the expedition of thefe marriages. In like manner; 
was it found in a fociety, limited to a fixed number 
of members, that a 28th part dies annually out 
of the whole number of members, it would appear 
that 28 was their common expectation of life at the 
time they entered. So likewife; were it found in 
any town or diftriCt, where the number of births and 
burials are equal, that a 20th or 30th part of the in¬ 
habitants die annually, it would appear that 20 or 
30 was the expedition of a child juft born in that 
town or diftriCt. Thefe expeditions, therefore, for 
all Jingle lives, are eafily found by a T able of ObJ'crva- 
tions , fhewing the number that die annually at all 
ages, out of a given number alive at thole ages; 
and the general rule for this purpofe is “ to divide 
“ the fum of all the living in the Table at the age 
“ whofe expectation is required, and at all greater 
4 ages, by the fum of all that die annually at 
“ that age, and above it; or, which is the lame, by 
“ the number in the Table of the living at that age j 
and half fubtracted from the quotient will be the 
<c required expedition /'* Thus, in Dr. Halley’s 

Table, the fum of all the living at 20 and upwards 
is 20,724. The number living at that age is 598 ,* 
and the former number divided by the latter, and 

, half 
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hall' unity (uht rafted from the quotient, gives 34-15 
lor the expeCia/nt ol 20. The c\p citation of the 
lame li!e by Mr. Simfjbiis Table, funned from the 
bills of mortality of London, is 2b’.9. 

Thole observations bring me to the principal 
point which l have had ail along in view. They 
lugged to us an cafv method of finding the number 
of inhabitants in a place from a Table of Obfervatioris, 
or the bills r.f mortality for that place, flip poling the 
yearly births and burials equal. “ Find hy the 
“ Table, in the way juft delcribed, the expectation 
ct of an infant juft born, and this, multiplied by the 
“ number of yearly births, will be the number of 
t£ inhabitants.” At Bre/law, according to Dr. Hal¬ 
ley’s Table -j-, though half die under 16, and there¬ 
fore an infant juft born lias an equal chance of living 
only 16 years, yet Ids expectation, found by the rule 
I have given, is near 28 years; and this, multiplied 
by 1238 the number born annually, gives 34,664, 

* 'Phis fnlnra£tion is neceflary, becaufe the Aivifor ought to 
be made as much greater than the number dying annually given 
lit the Table, as the expectation, with i unity added, is 
greater than the expectation, on account of the number that will 
die, in the cotirfe of the year, out of thnfe who are continually 
added, in order to preferve the number of the living the fame. 

In other words : If we conceive the recruit neceflary to fupply 
the voafte of every year to be made always at the end of the 
year, the dividend ought to be the medium between the numbers 
living at the beginning and the end of the year; that is, it ought 
to be taken lejs than the Aim of the living in the Table at and 
above the given age, by half the number that die in the year ; the 
tff dlof which diminution will be the fame with the fukrafthn I 
have directed, 

f Vid. Lowthorp’s Abridgment of the Philofophical Tran fac¬ 
tions, vol. III. p. 669. 

Vol. L 1 X. O the 
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the number of inhabitants. In like manner j it ap¬ 
pears from Mr. Simplon’s Table, that, though an in¬ 
fant juft born in London has not aa equal chance of 
living 3 years, his expectation is 20 years j and this 
number, multiplied by the yearly births, would give 
the number of inhabitants in London, were the 
births and burials equal. The medium of the yearly 
births, for the laft 1 o years, has been 15,710. This 
number, multiplied by 20, is 314,200 ; which is the 
number of inhabitants that there would be in Lon¬ 
don, according to the bills, were the yearly burials 
no more than equal to the births : that is, were it to 
fupport itfelf in its number of inhabitants without 
any fupply from the country. But for the laft 10 
years, the burials have, at an average, been 22,956, 
and exceeded the chriftenings 7,246. This is, there¬ 
fore, at prefent, the yearly addition of people to Lon¬ 
don from other parts of the kingdom, by whom it is 
kept up. Suppofe them to be all, one with another, 
perfons who have;, when they remove to London, an 
e'xpt Station of .life equal to .30 years. That is j fup- 
pofe them to be all of the age of 18 or 20, a fuppo- 
fition certainly far beyond the truth. From hence 
will arife, according to what has been before ob- 
ferved, an addition of 30 multiplied by 7,246, that 
is 217,380 inhabitants. This number, added to the 
former, makes 531,5805 and this, I think, at moft, 
would be the number of inhabitants in London were 
the bills perfect. But it is certain that they, give the 
number of births and burials too little. There are 
many burying-places that are never brought into the 
bills. Many alfo emigrate to the navy and army 
and country j and thefe ought to be added to the 

number 



number of (loath::. What the deficiencies arifing 
from hence are, cannot he determined. Suppofe them 
equivalent to 6000 every year in the bit ths, and 6000 
in the burials. This would make an addition of 20 
times 6000 or 120,000 to the laft number, and the 
whole number of inhabitants would be 651,580. 
If the burials are deficient only two thirds of this 
number, or 4000, and the births the whole of it; 
20 multiplied by 6000, muft be added to 314,290 
on account of the defedts in the births : and, iince 
the excels of the burials above the births will then 
Lie only 5,246; 30 multiplied by 5,246 or 157,380, 
will be the number to be added on this account; 
and the fum, or number of inhabitants, will be 

591.580. But if, on the contrary, the burials are 
deficient 6000, and the births only 4000 ; 80,000 
muft be added to 314,290, on account of the defi¬ 
ciencies in the births; and 30 multiplied by 9,246, 
on account of the excels of the burials above the 
births, and the whole number of inhabitants will be 

671.580. 

Every fuppofition in thefe calculations feems to 
me too high. Emigrants from London are, in par¬ 
ticular, allowed the lame expe Station of continuance in 
London with thofe who are bom in it, or who come 
to it in the firmed: part of life, and never afterwards 
leave it; whereas it is not credible that the former 
expectation Ihould be fo much as half the latter. 
But I have a further reafon for thinking that this 
calculation gives too high numbers, which has with 
me irrefiftible weight. It has been feen that the 
number of inhabitants comes out lefs on the fuppo¬ 
fition, that the defeats in the chriftenings are greater 

O 2 than 
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than thofe in the burials. Now it feems evident 
that this is really the cafe ; and, as it is a fa£t not at¬ 
tended to, 1 will here endeavour to explain diftindly 
the reafon which proves it. 

The proportion of the number of births in Lon¬ 
don, to the number who live to be io years of ag-c, 
is, by the bills, 16 to 5. Any one may find this to 
be true, by fubtradling the annual medium of thofe 
who have died under 10, for fome years paft, from 
the annual medium of births for the fame number of 

years.-Now, tho’, without doubt, London is very 

fatal to children, yet it is incredible that it fhould be fo 
fatal as this implies. The bills, therefore, very proba¬ 
bly, give the number of thofe who die under 10 too 
great in proportion to the number of births ; and 
there can be no other caufe of this, than a greater 
deficiency in the births than in the burials . Were 
the deficiencies in both equal, that is, were the bu¬ 
rials , in proportion to their number, juft as deficient 
as the births are in proportion to their number, the 
proportion of thofe who reach 10 years of age to the 
number born would be right in the bills, let the defi¬ 
ciencies themfelves be ever fo confiderable. On the 
contrary, were the deficiencies in the burials greater 
than in the births 7 this proportion would be given too 
great ; and it is only when the former are lead that 

this proportion can be given too little.-Thus; let 

the number of annual burials be 23,000; of births 
i 5,700; and the number dying annually under io r 
-.1,0,8oo. Then 4,900 will reach 10 of 15,700 born 

annually; that is, 5 Out of 16.-Were there no 

deficiencies i s\ the burials, and were it faift, that only 
Wf 'die, under ip, if would follow^ that there was an 
. '' annual 
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annual deficiency equal to 4,900 fubtra&ed from 

10,800, ('r 5,900 in the births. - Were the births a 

third part too little, and the burials alfo a third part 
too little, the true number of births , burials , and of 

childrendjingunder xo, would be 20,933-30,666, 

and 14,40a ; and, therefore, the number that would 
live to 1 o years of age would be 6,533 out °f 20 >933» 

or 5 of 16 as before.-Were the births a third 

part, and the burials fo much as two-fifths wrong, 
the number of births, burials, and children dying un¬ 
der to would be 20,933-32,200 and 15,120; 

and, therefore, the number'that would live to 10 

would be 5,813 out of 20,933, or 5 out of 18- 

Were the births a 3d part wrong, and the burials but 

a 6th, the foregoing numbers would be 20,933-- 

26,833—•—12,600; and, therefore, the number 
that would live to 10 would be 8,333 out 
20,933, or 5 out 12-56: and this proportion 
feems as low as is confident with any degree of 
probability. It is fomewhat lefs than the propor¬ 
tion in Mr. Simpfon’s Table of London Obferva- 
tions , and near one half lefs than the proportion 
in the Table of Obfervations for Breflaw, wheredt 
appears that above 9 of 16 live to be 10, and that 
one half live to be 16. The deficiencies, therefore, in 
the births cannot be much lefs than double thofe in 
the burials and the lead numbers I have given 


* One obvious reafon of this fa& is, that none of the births 
among Jews, Quakers, Papijis, and the three denominations of 
Dijfenters are included in the bills, whereas many of their burials 
art. It is further to be attended to, thst the aboitive ahcl ftilb- 
'botoy amounting to' about 600 annually, are included in (he 
burials, but never in ttie firths. If we add thefe to:the chtuftehC 
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mu ft, probably, bs neareft to the true number of inha¬ 
bitants. However, fhould any one, after all, think 
that it is not improbable that only 5 of 16 fhould 
live in London to be 10 years of age, or that above 
two thirds die under this age, the conlcquence of ad¬ 
mitting this will ftill be, that the foregoing calcula¬ 
tion has been carried too high. For it will from 
hence follow’, that the expectation of a child juft 
born in London cannot be fo much as I have taken 
it. This expectation is 20, on the fuppofition that 
half die under 3 years of age, and that 5 of 
16 live to be 29 years of age, agreeably to Mr. Simp— 
fon’s Table. But if it is indeed true, that half die 
under 2 years of age, and 5 of 16 under 10, 
agreeably to the bills, this expectation muft be - lefs 
than 20, and all the numbers before given will be 
eonfiderably reduced. 

Upon the whole: I am forced to conclude from 
thefe obfervations, that the feccnd number I have gi¬ 
ven, or 651,580, though fhortof the number of in¬ 
habitants commonly fuppofed in London, is, very 
probably, greater, but cannot be much lefs, than the 
true number. Indeed, it is in general evident, that 
in cafes of this kind numbers are very much over¬ 
rated. The ingenious Dr. Brakenridge 14 years 
ago, when the bills were lower than they are 
now, from the number of houfes, and allowing 
fix to a houfe, made the number of inhabitants 
751,800. But his method of determining the num- 

ings, preferving the burials the fame, the proportion of the 
born, according to the bills, who have reached ten for the laft fix- 
teen years, will be very nearly one third inftead of five ftxteenths. 

* Vid. Phil, Tranfadt. vol.XLVIII. 


her 
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ber of houfes is too precarious; and, befides, fix to a 
houfe is, probably too large an allowance. Many 
families now have two houfes to live in. The ma¬ 
gi firates of Norwich, in 1752, took an exadt account 
of both the number of houfes and individuals in that 
city. -j-The number of houfes was 7,139, and of 

If this is true, Dr. Brakenridge has alfo over-rated the 
number of people in England. The number of houfes rated to 
the window tax he had, he fays, been certainly informed was 
690,000* The number of cottages not rated was not, he adds, 
accurately known; but from the accounts given in it appeared, 
•that they could not amount to above 260,000; and, allowing 
6 to a houfe, this would make the number of people in England 
5.340,000. But if 5 to a houfe Should be a jufter allowance, 
the number will be 4,450,000. The number of people in Scot" 
land he reckons 1,500,000, and in Ireland i,ooo 5 oco. —See a 
Letter to George Lewis Scott, Efq; Phil. Tranfach voL XLIX; 
p.877. 1756. 

f Vid. Gentleman's Magazine for 1752, and Dr. Short’s 
Comparative hiflory of the incrcafe of mankind , p. 38. In page 58 
of this laft work the author fays, that, in order to be fully fa~ 
tisfied about the number of perfons to be allowed' to a family, 
he procured the true number of families and individuals in 14 
market towns, fome of them confiderable for trade and popu- 
loufnefs ; and that in them were 20,371 families, and 97,611 
individuals, or but little more than 4J to a family. He adds, 
that, in order to find the difference in this refpedt between 
towns of trade and country parifhes, he procured from divers 
parts of the kingdom the exa£fc number of families and indivi¬ 
duals in 65 country parifhes. The number of families wa$ 
17,208 ; individuals 76,284 ; or not quite 4I to a family.*—In 
the place I have juft referred to, in the Gentleman's Magazine, 
there is an account of the number of houfes and inhabitants in Ox¬ 
ford exclufive of the colleges, and in Wolverhampton, Coventry, 
and Birmingham, for 1750. The number of perfons to a houfe 
was, by this account, 4^ in the two former towns, and 
in the two latter. It feems, therefore, to appear that 5 perfons 
to a houfe is an allowance large enough for London, and too large 
for England in general; 

- indivi- 
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individuals 36,169, which gives nearly 5 to a houfe. 

■--Another method which Dr. Brakenridge 

took to determine the number of inhabitants in Lon¬ 
don was from the annual number of burials, adding 
2000 to the bills for omiftions, and fuppofing a 30th 
part to die every year. In order to prove this to be a 
moderate fuppofition he obferves that, according to 
Dr. Halley’s Obfervations, a 34th part die every year 
at Breflaw. But this obfervation was made too inad¬ 
vertently. The number of annua! burials there, ac¬ 
cording to Dr. Halley’s account, was 1174, and the 
number of inhabitants, as deduced by him from his 
Table, was 34,000, and therefore a 29th part died 
every year. Befdes; any one may find, that in 
reality the Table is conftrudted on the fuppofiion, 
that the whole number born, or 1218, die every 
year; from whence it will follow that a 28th part 
died every year. * Dr. Brakenridge, therefore, had 
he attended to this, would have Bated a 24th part as 
the proportion that dies in London every year, and 
this would have taken'off 1 50,000 from the number 
be has given. But even this mull be leis than 

the juft proportion. For let three fourths of all 

yvho either die in London or migrate from it, be 
fuch as have been born in London; and let 

the reft be perfbns who have removed to Lon¬ 

don from the country or from foreign nations. 

* Care fhoold be taken, in confidering Dr. Hailey’s Table, not 
to take the.firft number in it, or 1000, for fo many juft born. 
12585 be tells us, was the annua! medium of births, and joco is 
the number he fuppofes all living at one year and under. It was 
inattention to this that led Dr. Brakenridge to his miftake. 


The 
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The expectation of the former, it has been ftiewhy 
‘cannot exceed 20 years, and 30 years'have been al¬ 
lowed to the latter. One with another, then, they 
will have an expectation of 224 years. That is, one. 
of 224. will die every year. *And, confequently, 

* The whole number of inhabitants in Rome, in the year 
was 157,452; of whom 90,239 were males, and 67 213 
females* And the annual medium of births, for 3 years from 
k 759 to 1761,- was 5,167, and of burials 7,153, According to 
this account, therefore, a 22d part of the inhabitants die iti 
Rome every year. See Dr. Short’s Comparative Hif&ry of the 
increafe and dccreafe of mankind in England and fmeral countries 
abroad *, p. 59, 60. — —In Berlin, as the fame author relates; 
p- 69, in fix years, from 373410 1740, the animal medium of 
births was 3,504, of burials 3,639, and the number of snha-* 
bitancs was 68,197; males 32,990, and females 35,207* A 
19th part, therefore, of the inhabitants of Berlin are buried every 
y^ar* As numbers taken by actual furvey are generally too 
little, fuppofe, in the prefent inftance, an error committed in 
^reckoning the number of inhabitants, equal to a 10th of the 
whole number, or to the whole number of children under 5 5 
and fuppofe likewife no omiij&ons in the burials; The confe- 
quence will be, that about 1 in 2t are buried at Berlin every 
year.- —- -At Dublin, in th'eyear 1695, the number of inhabit¬ 
ants was found, by an exadt furvey, to be 40,508 (fee Philofl 
Tranfa&ions, N° 261). I find no account of the annual 
burials juft at that time; but from 1661 to 1681, the medium 
had been 1613$ and from 1715 to 1728 it was 2123. There 
can, therefore, be no material error in fuppbfing that in 1695 it 
was 180b; and this makes 1 in 22 to die annually.——In 1745 
the number of families in the fame city appeared, by an exadft 
account laid before the Lord Mayor, to be 0,214. It is pro** 
bable, this number of families did not connft of more than 
50,000 individuals. Suppofe them, however, 53,000 ;, and, as at 
this time the medium of annual burials appears to have been 2*360; 
1 in 23; died; annually; fee Dr. Short’s Comparative 
p, 15, and New Obfervatmns % p, 228.-———I kntjw not how 
far thefe fa€ts may be depended on. If they come at all near the 
truth, they demonftrate that I have been very moderate in making 

Vol, LIX. P fuppoSng 
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fuppofing the annual recruit from the country to be 
7000, the number of' births 3 times 7000 or 21,000, 
and the burials and migrations 28,000 (which feem to 
be all high fuppofitions), the number of inhabitants, 
■will be 224. multiplied by 28,000, or 630,000. 

I will juft mention here one other inftance of ex¬ 
aggeration on the prefent fubjedt. 

Mr. Corbyn Morris, in his Obfervations on the pafi 


-enly 1 in 22§, including emigrants, to die in London annually. 

-In 1631 the number of people in the city and liberties of 

London was taken, by order of the Privy Council, and found to 
be 130,178.——This account was taken five years after a 
plague that had fwept off near a quarter of the inhabitants ; and 
.when, therefore, the town being full of recruits in the vigour of 
life, the medium of annual burials muff: have been lower than 
ufual, and the births higher. Could, therefore, the medium of 
annual burials at that time, within the walls and in the 16 pa¬ 
rities without the walls, be fettled, exclufive of thofe who died 
In fuch parts of the 16 parifhes without the walls, as are not in 
the liberties- , the proportion dying annually obtained from hence 
might be depended on, as rather lefs than the common and juft 
proportion. But this medium cannot be difcovered with any 
accuracy. Graunt eftimates that two thirds of thefe 16 parifhes 
are within the liberties ; and, if this is right, the rnedium of an¬ 
nual burials in the city and liberties in 1631, was 5,500, and 1 
in 23! died annually j or, making a fmall allowance for defi¬ 
ciencies in the bills, 1 in 22.-Mr. Maitland, in his H-ifbry 

Of London, vol. II. p. 744 > by a laborious, but too unfatisfadlory, 
inyeftigarion, reduces this proportion to 1 in 24!; and on the 
fuppofitions, that this is-the true proportion dying annually, at 
all times , in London, and that the deficiencies in the burials 
ampunt to 3,038 annually, he determines that the number of in— 
• habitants within the bills was 725,903 in the year 1737, 

! The number of burials not brought to account in the bills is, 
probably, now much greater than either Dr. Brakenridge orMr. 
Maitland fuppofe it. I have reckoned it fo high as 6oco,: in. order 
to include emigrants^ and alfo to be more fure of not falling; be¬ 
low the truth. ...ri.vV ■ 
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■growth andprefent Jiate of the city of London , pub- 
-liflied in 1751, fuppofes that no more than a 6csth 
part of the inhabitants of London, who are above 20, 
die every year, and from hence he determines that 
the number of inhabitants was near a million. In 
this fuppofition there was an error of at lead: one half. 
According to Dr. Halley’s Table, it has been fhewn, 
that a 34th part of all at 20 and upwards, die every 
year at Breflaw, In London, a 29th part, according 
-to Mr. Simpfon’s Table, and alfo according to all 
■other Tables of London Obfervations. And in Scot¬ 
land it has been found for many years, that of 
■974 minifters and profeffors whofe ages are 27 and 
upwards, a 33d part have died every year. Had, 
therefore, Mr. Morris flated a 30th part of all above 
20 as dying annually in London, he -would have 
gone beyond the truth, and his conclufion would 
have been 400,000 lefs than it is. 

Dr. Brakenridge obferved, that the number of in¬ 
habitants, at the time he calculated, was 127,000 
Ids than it had been. The bills have lately ad¬ 
vanced, but ftill they are much 'below what they 
were from 1717 to 1743. The medium of the an¬ 
nual births , for 20 years, from 1716 to 1736, was 
x 8,000, and of burials 26,529 ; and by calculating 
from hence on all the fame fuppofitions with thofe 
which ;£nade 651,580 to be the prefent number of 
inhabitants in London, it will be found that the 
number then was 735,840, or 84,260 greater than 
the number at prefent. London, therefore, for the 
laft 30 years,‘has been decrealing ; and though now 
it is increafing again, ,. yet there is reafon to think 
that the additions lately made to 4 he number, of 
■ p 2 • f buildings 
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buildings round it, are owing, in a great meafure, 
to the increafe of luxury, and the inhabitants re¬ 
quiring more room to live upon*. 

. It fhould be remembered, that the number of inha¬ 
bitants in London is now fo much lefs as I have made 
it, than it was 40 years ago, on thefuppofition that the 
proportion of the omiffions in the births to thole in the 
burials was the fame then that it is now. But it 

appears that this is not the fadb-From 1728, the 

year when the ages of the dead was firft given in 
the bills, to 1742, near five-fixths of thofe who 

were born died under 10, according to the bills. -- 

From 1742 to 1752 three quarters j and ever fince 
1752 this proportion has flood nearly as it is now,, 
©r at fomewhat more than two-thirds. The omif- 
iions in the births, therefore, compared with thofe. 
in the burials were greater formerly ;. and this mull 
render the difference between the number of inhabit¬ 
ants now and formerly lefs confiderable than it may- 
feem to be from the face of the bills. One reafon 
why the*proportion of the amounts of the births and. 
burials in the bills comes now nearer than it did tQ; 

* The medium of annual burials in the 97 pari&es withinthe- 
walls was. 


txdm 1655 to 1664, -- . 3264 

From 1680 to 1690, —-—- 3139 

From 173b to 174Q, 2316 

From 1758 to 1768,-16-20 


This account proves, that though,'fince 1655, London has. 
doubled its inhabitants, yet, within the walls y they have de— 
ereafed; and fi> rapidly for the laft 30 years as to be now re¬ 
duced to one balf.- J ■ ■ . . T he like may be obferved of the 17 pa- 
ilffies immediatdy without the waM ^S'^lhce* '1730- htefe pk- 
riflies have been 4 fcrepfing fo faft, that 'ifche akmal Imiak: ia-. 

. 1 ■■ d ‘the-. 
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the true proportion, may, perhaps, be that the num¬ 
ber of Diflenters is confiderably leflened. The 
Foundling Hofpital alfo may have contributed a little 
to this event, by leffening the number given in the 
bills as having died under 10, without taking oft any 
from the births ; for all that die in this hofpital are 
buried at Pancraf church, which is not within the 
bills. See the preface to a collection of the yearly 
bills of mortality from 1657 to 1758 inclufive, p. 15. 

I will add, that it is probable that London is now 
become lets fatal to children than it was ;. and that 
this is a further circumftanee which muff reduce the 
difference I have mentioned} and which is likewife 
neceffary to be joined to the greater deficiencies in the 
births, in order to account for the very fmall propor¬ 
tion of children whofurvived 10 years of age, during 
the two firft of the periods 1 have fpecified. Since 175z,. 
London has been thrown more open. The cuftom of 
keeping country-houfes,. and of fending children to be- 
nurfed in the country, has prevailed more. But, 
particularly, the deftrudive ufe of fpirituous liquors, 
among the poor has been checked. 

I have fhewn that in London,, even in- its prefent 


them have funk from 8,67a to 5,432, and are now lower- than; 
they were before the year 1660. In Weftminftcr,. on the con¬ 
trary, and the 23 ouc-pariflies in Middlefex and Surrey, the an¬ 
nual burials have, fince 1660, advanced from about 4000' to 
16,000.-Thefe fails prove that the inhabitants of Lon¬ 

don are now much lefs crowded together than they were.. It 
appears, in particular, that within the walls the inhabitants take 
as much room to live upon as double their number did formerly. 
-—• —The very fame conclufions may be drawn from an examina¬ 
tion of the chrijienings *. 

, ftate* 
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flats, and according to the mod: moderate computa¬ 
tion, half the number born die under three years of 
age ; and I have obferved that at Breflaw half live to 
16. At Edinburgh, if I may judge from fuch 
of its bills as I have feen, aim oft as great a propor¬ 
tion of children die as even in London. But it 
appears from Graunt's * accurate account of the births, 
weddings, and burials in three country parishes for 90 
years; and alfo, with abundant evidence, from 
Dr. Short’s colledtion of obfervations in his Com¬ 
parative Hijiory, and his treatife entitled. New Ob¬ 
servations on Town and Country Bills of Mortality f s 
that in country villages and parifhes, the major 
part live to mature age, and even to marry. So 
great is the difference', efpecially to children, between 
living in great towns and in the country. But no¬ 
thing can place this obfervation in a more ftrikrng 
light than the curious account given by Dr. Thomas 
Hebetden, and published in the Philofophical Tranf- 


* See Natural and Pslit teal Qbjervatmis on So Bills of Morta¬ 
lity, fay Captain John Graunt, F. R. S. 

f The public is much obliged to this author for the pains he 
has taken in collecting obfervations on the mortality and increafe- 
df mankind, in different countries and fituations. Jn his New 
Obfervations, p. 309, he mentions an ingenious parifh clerk, in 
the country, who, by a particular account which he took, found 
that of 314, who had been baptized in his parifh in one year, 
80, or nearly a quarter part, died under four years of age. 
Forty-fix died the firft year; thirteen the fecond j fixreea 
the third; and five the fourth. After four, -life grows more 
liable, and at ten acquires its greateft {lability ; and in this cafe 
it cannot be reckoned that above a roth, or, at moft, an 8th 
more than rite quarter that died under four, would die under 
age, j and therefore, probably, near two-thirds -arrived at ma¬ 
turity. 


adloBs 
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a&ions (vol. LVIL p, 461), of the increafe and 
mortality of the inhabitants oj the if and of Madeira. 
In this ifland, it feems, the weddings have been 
to the births, for 8 years, from 1759 to 1766, as 10 
to 46,8 ; and to the burials as ro to 27.5. Double 
thefe proportions, therefore, or the proportion of 20 
to 46.8., and of 20. to 27.5 are the proportions of the 
number marrying annually, to the number born and 
the number dying. Let 1 marriage in 10 be a- 
2d or 3d marriage on the fide of either the man or 
the woman , and 10 marriages will imply 19 indi¬ 
viduals who have grown up to maturity, and lived to 
marry once or oftener; and the proportion of the 
number marrying annually the-firft time, to the nam^ 
ber dying annually, will be 19 to 27.5, or near 3, to 
4. It may feem to follow from hence, that in this 
ifland near, three-fourths of thofe who die have been 
married, and, confequently, that not many more than- 
a quarter of the inhabitants die in childhood and celi¬ 
bacy j and this would be a juft conclufion were there 
no increafe, or had the births and burials been equal. 
But it muft be-remembered, that the general effedt of 
an increafe, while it is going pn in a country, is to- 
render the proportion of perfons marrying annually 
to the annual deaths greater, and to the annual births 
kfs than the true proportion marrying out of any 
given number born. This proportion generally lies 
between the other two proportions, but always nearefl. 
to the firft * j and, in the prefent cafe, it is fufficiently 
evident that it cannot be much lefs than two-thirds. 

* In a country where there is no increafe. or decrcafe of the. 
inhabitants, and where alfo life, in its firfir periods,.is fo (table, 

' In 
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In London, then, half die under three years of 
age, and in Madeira about two-thirds of all who are 

and marriage fo much encouraged, as that half all who are bom 
live to be married, the annual births and burials mu ft be equal* 
and alfo quadruple the number of weddings, after allowing for 
2d and 3d marriages; Suppofe in thefe circumftances (every 
thing elfe remaining the fame) the probabilities of life , during its 
fir ft ftages, to be improved*, In this cafe, more than half the 
horn will live to be married, and an increafe will take place; 
The births will exceed the burials, and both fall below quadruple 
the weddings ; or, which is the fame, below double the number 
annually married. -—-Suppofe next (the probabilities of life and the 
i encouragement to marriage remaining the fame) the prolificknefs only 
of the marriages to be improved. In this cafe it is plain, that an 
increafe alfo will take place; but the annual births and burials, 
inftead of being lefs, will now both rife above quadruple the 
weddings, and therefore the proportion of the born to that part 
of the born who marry (being by fuppofition two to one) will be 
lefs than the proportion of either the annual births or the annual 

burials to the number marrying annually .--Suppofe again (the 

encouragement to marriage remaining the fame) that th q probabi* 
ikies of life and the prolificknefs of marriages are both improved., 
In this cafe, a more rapid increafe will take place, or a greater 
excefs of the births above the burials ; but at the fame time they 
will keep nearer to quadruple the weddings, than if the latter 

caufe only had operated, and produced the fame increafe.--I* 

Ihould be too minute and tedious, were I to explain thefe obfer va¬ 
rious at large. It follows from them, that, in every country or - 
fittiation where, for a coiirfe of years, the burials have been" 
either equal to or lefs than the births* and both under quadruple 
the marriages; and alfo that wherever the burials are lefs than 
quadruple the annual marriages, and at the fame tithe the births 
.greater, there'the, major pare of all that are born live to marry. 
In the inftance which i have confidered above** and which occa- 
Sons * nptr*. the, annual births are fo much greater than 
quadruple the marriages, and at the fame time the annual burials 
fo muchthat the proportion that, lives to marry of thofe who 
are born can. be much lefs than I have faid s or two- 

thirds; " - ■ ‘ - 
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bora live to be married. Agreeably to this, it ap¬ 
pears alfo from the account I have referred to, that 
the expectation of a child juft born in Madeira is 
about 39 years, or near double the expectation.of a 
child juft born in London. For the number of inha¬ 
bitants was found, by a furvey made in the beginning 
of the year 1767, to be 64,614. The annual me¬ 
dium of burials had been, for eight .years, 1293 ; of 
births 2201. The number of inhabitants, divided 
by the annual medium of burials , gives 49.89, or the 
expectation nearly of a child juft born, fuppofing the 
births had been 1293, .and conftantly,equal to the 
burials , the number of inhabitants remaining the 
fame. And the fame number, divided by the annual 

I have fliewn how the allqwance is to be made for 2d and 3d 
marriages ; but it is not fo conftderable as to be of any particular 
confequence j and, beftdes, it is* impart, compenfatqd* by the na¬ 
tural children which are included in the births, and which raife 
the proportion of the births to the weddings higher than it ought 
to be > and therefore bring it nearer to. the true proportion of the 
number born annually , to thofe who marry annually, after, de¬ 
ducing thofe who marry a 2d or 3d time. 

In drawing conclu-fions from the proportion of annual births 
and burials in different fituations, feme writers on the increafe 
of mankind have not given due attention to the difference in 
thefe proportions arifing from the different circumftances of in¬ 
creafe or decreafe aihpng a people* One inftance of this I have 
,now mentioned ; and one further inftance of . it is neceffary to 
be mentioned. The ^proportion of annual births to weddings 
' ha^s been ednfidered as giving the true number of children derived 
from each marriage, taking all marriages one with another. 
But this is true only when, for many years, the births and bu¬ 
rials have kept nearly equal. Where there is an fxcefs of the 
births occasioning an increafe, the. proportion of annual births to 
.weddings miift be lefs than the proportion of children derived 
.from,each marriage; and the T contrarym.uft take ,place # where 
there is a decreafe. ■ / 
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medium of births., gives 29.35, or ^ ie ^p e ^ ail0n 
a child juft born, fuppofing the burials 2201, the 
number of births and of inhabitants remaining the 
fame ; and the true expectation of life muft be fome- 
where near the mean between 49.89 and 29.35. 

Again: A 50th part of the inhabitants of Madeira, 
it appears, die annually. In London, I have fhewn, 
that above twice this proportion dies annually. In 
fmaller towns a fmaller proportion dies, and the 
births alfo come nearer to the burials. At Brefiaw, 
I have obierved, that, by Dr. Halley’s Table, 
a 28th part dies annually; and the annual me¬ 
dium of births, for a complete century, from 
1633 to 1734, has been 1089 ; of burials 12.56. 
* At Norwich, the annual medium of births, dif- 
fenters included, for four years, from 1751 to 1754, 
was 1150; of burials 1214. And as the number of 
inhabitants was at that time 36,169 (fee pag. 103), 
a 30th part of the inhabitants died annually. In ge¬ 
neral, there feems reafon to think that in towns 
(allowing for particular advantages of fituation, trade, 
police, cleanlinefs, and opennefs, which fome towns 
may have), the excefs of the burials above the births 
and the annual deaths are more or lefs as the towns 
are greater or fmaller. In London itfelf, about 1 6q 
years ago, when it was fcarcely a fourth part of its pre- 
fent bulk, the births were nearly equal to the burials. 

* Vid. Dr. Short’s Comparative Hijlory , p. 63. And 1 the 
Abridgment of the Pbilofophical Tranfa&ians> vol. VII. part iv. 
p. 46. During the five years on which Dr. Halley has founded 
his Table, or from 1687. to 1691, the births happened a little to 
exceed the burials,. 

But 
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But in country parifhes and villages the births aim oft 
always exceed the burials; and I believe it feldotn 
happens that fo many as a 30th, or much more than a 
40th part of the inhabitants die annually In the 
four provinces of New England there is a very rapid 
increafe of the inhabitants: but, notwithftanding 
this, at Bofton, the capital, the inhabitants would 
decreafe were there no lupply from the country : for, 
if the account I have feen is juft, from 1731 to 
1762, the burials have all along exceeded the birthsf- 
So remarkably do towns, in confequence of their un¬ 
fa voura blends to health, and the luxury which ge¬ 
nerally prevails in them, check the increafe of 
countries, 

* In 1738 there was an account taken of the number of fa¬ 
milies and inhabitants in the Pruftian dominions. The number 
of inhabitants was 2,138,465. The medium of annual births* 
weddings, and burials was nearly 84,000 ; 21,000, and 55,481, 
Near a 40th part, therefore, died every year. Vid. Dr. Snort’s 
Comparative Hijlory , p. 69, and Abridgment of the Philofophical 

TranJaffiions , ibid.--.The proportion of weddings and burials 

to the births fhews that, in thefe countries, there was a quick in¬ 
creafe, notwithftanding the wafte in the cities.-In the year 

1733 a furvey was taken of the inhabitants of the parifh of Stefa 
Damerel in DevonJhire y and the number of men, women, and 

children, was found to be 3361,-The chrtftenings for the year 

were 122-the weddings 28 burials fa.- No more, there¬ 
fore, than the 54th part of the inhabitants died in. the year," -- 

In part of this year an epidemical fever prevailed in the parifh. 
See Martyn’s Abridgment of the Philof Tranfadfions y vol. IX, 
p. 325.——“ According to Graunt’s account of a parifh in 
Mampjhire y not reckoned, he fays, remarkably healthful, a 50th 
part of the inhabitants had died annually for 90 years. Natural 
and Political Obfervations, Z$c* Chap. xii. 

f See a particular account of the births and burials in this 
town from 1731 to 1752 in the Gentleman's Magazine for 1753, 
P* 4 * 3 * 

Q_a Health- 
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: Healthfulriefs and Prolificknefs are, probably, 
caules of inereafe feldom feparated. In conformity 
to this obfervation, it appears from comparing the 
births and weddings, in countries and towns where 
regifters of them have been kept, that in the former, 
marriages, one with another, feldom produce lefs than 
four children each ; generally between four and five, 
and fometimes above five. But in towns feldom 
above four; generally between three and four > and 
fote^tihies udder three *. 

I have fometimes heard the great number of old 
people in London mentioned to prove its favourable- 
jiefs to health and long life. But no obfervation can 
be much more erroneous. There ought, in reality, 
to be more old people in London, in proportion to 
the number of inhabitants, than in any fmaller towns, 
becaufe at leaft one quarter of its inhabitants are 
perforis who eorhe into it, from the cduntry, in the 
moft robufi part of life, and with a much greater 
probability of attaining old age, than if they had come 
into it in the weaknefs of infancy. But, notwith- 
Aanding this advantage, there are much fewer per- 
fons who attain to great ages in London than in, any; 

other place where observations have been made.- 

At Vienna, of 22,704 who died in the four years 


* Any one may fee what evidence there is for this, by con- 
fblting the accounts in Dr. Short’s two books already quoted , 
and iii the Afbnigment ojF the Pbilafopbical Tratifafiions, vol. VII. 
part iv. p. 46.—In coniidering theft account's, it fhould not be 
forgotten that allowances mult be made for the different circum- 
flhrices of inereafe or decreafe in a place, agreeably to the obfer¬ 
vation at the end of the note in pag. 1x3. 


1717, 
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* 7 l 7 > * 7 i8 > l 7 2 4 > 1725** ^09 reached 90 years,- 
that is, 48 in 10,000* But in London, for the 
laft 30 years, only 35 of the fame number have 

reached this age.-At Breflaw it appears, by Dr. 

Halley’s Table, that 41 of 1238 born, or a 30th 
part, live to be 8a years of age.—-*-In the pariih of 
jdllfaints in Northampton f, an account has been 
kept for many years of the ages at which all die ; 
and, I find, that of 137/3 w ^° died there in ig 

years, 59 have lived to be 8o, or a 23d part.- 

According to Mr. Kerfleboom’s Table of Obferva- 
tions, published at the end of the laft edition of Mr. De 
Moivre’s Treatife on the Docftrine of Chances, a 14th) 
part of all that are born live to be 80 $ and, had we any 
obfervations in country parifhes, this, probably, would 
not appear to be too high a proportion j. But in 
London* for the laft 30 years,, only 25 of every 1000. 

’* VIcL Abridgment of the Philofophical Tranfafiions,. 

f vol. VII, part iv. p, 46.. --- It appears alfo thot more than 

three-fifths of all who died in thefe years at Vienna were 
boys and girls, by whom, I fuppofe, are meant perfons under 
16, About the fame proportion dies under 1.6 at Berlin. 

f In this town, as in moft other towns of any magnitude, the 
births, including Diffenters, fall fhorfc of the burials % and the* 
greater part die under age. 

$ This, however, will appear itfelf inconfiderable, when com¬ 
pared with the following account: u In 1761, the burials in* 
** the diftri <51 of Chriftiana, in Norway, amounted to 6,9*29, and 
44 the chriftenings to 11,024, Among thofe who died, 394, or 
u I in 1.8, had lived to the age of 90 j 63 to the age of 100, and 

44 feven to the age of 101.*-In the diocefe of Bergen, the per- 

45 fons who died amounted only to 2,580, of whom 18 lived io 
the age of iooj one woman to the age of 104, and another 

^ woman to the age of io8. ?> 

See the Jnnual Regifter for 1761, p« 

' wto 
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who have died, have lived to be 80, or a 40th part j 
which may be ealiiy di(covered by dividing ihe fum 
of all who have died during thefe years at all ages, 
by the fum of all who have died above 80. 

Among the peculiar evils to which great towns are 
fubjedt, 1 might further mention the plague. Be¬ 
fore the year 1666 this dreadful calamity laid Lon¬ 
don almoft wafte once in every 15 or 20 years j and 
there is no reafon to think that it was not generally 
bred within itfelf. A mold happy alteration has 
taken place, which, perhaps, in part, is owing to 
the greater advantages of cleanlinefs and opennefs, 
which London has enjoyed fince it was rebuilt, and 
which lately have been very wifely improved. 

The fadts I have now taken notice of are fo im¬ 
portant that, I think, they deferve more attention than 
has been hitherto bellowed upon them. Every one 
knows that'the llrength of a Hate conlifts in the num¬ 
ber of people. The encouragement of population, 
therefore, ought to be one of the firll objedts of policy 
in every Hate; and lome of the world enemies of 
population are the luxury, the licentioufnefs, and 
debility produced and propagated by great towns. 

I have obferved that London is now* increafing. 
But it appears that, in truth, this is an event more to 
be dreaded than delired. The more London in- 

* This increafe is greater than the bills (hew, on account of 
the omiffion in them of the two pariflies which have been rooft 
encreafed by new buildings ; I mean Marybone and Pancrafs pa¬ 
riflies. The former of thefe pariflies is, I fuppofe, now one of 
the largeft in London. 


creafes. 
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cteafes, the more the reft of the kingdom muft bede- 
fertedj the fewer hands muft; be left for agriculture; 
and, conlequently, the lefs muft; be the plenty and 
the higher the price of all the means of lubfiftence. 
- Moderate towns, being feats of refinement, emu¬ 
lation, and arts, may be public advantages. But 
great towns, long before they grow to half the bulk 
of London, become checks on population of too 
hurtful a nature, nurferies of debauchery and volup- 
tuoufnefs; and, in many refpeds, greater evils than 
can becompenfated by any advantages*". 


* The mean annual births , weddings^ and burials in the fol¬ 
lowing towns, for forne years before 1768, were nearly. 



Births. 

Weddings. 

Burials. 

At Paris, 

— 19,200 

~ 4 3 °° “ 

19,500 

Vienna, 

“ 5 > 6o ° 

— — 

6,800 

Amflerdam, 

“ 4,500 

— 2.400 — 

7,600 

Copenhagen, 

— 2,700 

— 868 —v 

3,1 co 

In the Paris bills 

there is, I am 

informed, an om 

O 

C 

O 


that die in the Foundling Hofpiial , amounting to above 2000 an~ 
nually. The excefs, therefore, of the burials above the births is 
greater than the bills {hew* This excefs, however,, is much Jefs 
than could have been expe&ed in fo large a town. I am not fure 
to what caufe this ought to be afcribed 5 but I cannot wonder at 
it, if it be indeed true, that a fifth of all born in Paris are fent to 
the Foundling Hofpital^ and that a third of the inhabitants die in 
hofpitals , and aifo that all married men are excufed from ferving 
in the militia, From whence draughts are made for the army. 
Thefe are encouragements to marriage and population, which no 
other city enjoys ; and it is ftrange that in this kingdom fome 
policy of the fame kind with that laft mentioned fhould not be 

purfued.--A further Angularity in the flats of Paris is, that the 

births in it are above four times the weddings, nothing like 
which is the cafe in any other town whofe bills i have feen. It 
may feem, therefore, that here, as well as in the moft healthful 

Dr. Hebcrdea 
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Dr. Heberden obferves that, in Madeira, the in¬ 
habitants double their own number in 84 years. But 


and increafing country parifhes, each marriage produces more 
than four children; but this is a conclusion which, in the pre¬ 
sent cafe, cannot be depended on. It fhould be confidered that, 
probably, fome who leave the country to fettle at Paris, come to 
it already married; and that no Small proportion of the births 
may be illegitimate. Thefe caufes, however, may only balance 
the allowance to be made for the Second and third marriages 
among the annual weddings; and, if it is indeed fa< 3 :, that the 
people at Paris are fo prolific as they appear to be in the bills,it will 
only prove more ftrongly that, like other great towns, it is very 
unfavourable to health ; for the more prolific a people are, the 
greater muft be the mortality among them if they do not increafe. 

——-Let us fuppofe the true number of deaths at Paris, in¬ 
cluding emigrants and Such as die in the Foundling Hofpital , to 
he 21,000; the number married annually 2X4,300 orB,6oqo; 
and the births, as before, 19,200. 1,900 then will be the num¬ 

ber of annual recruits from the country. Of thefe let only 
1,200 be Suppofed to marry: and 8,600 lefTerred by 1,200* 
or 7,400, will be the number of thofe bom at Paris who rr.arry 
annually; and 11,800* or above three-fifths will be the number 
dying in childhood and celibacy. This, though Ir gives an un¬ 
favourable reprefentation of Paris when compared with the 
country, makes it appear to advantage when Compared with fome 
other great towns. I am not Sufficiently informed of the State of 
Paris to know how near this calculation comes to the truth. 
Every fuch doubt would be removed, were the ages of jthe dead 
given in the Paris bills. It is much to be wifhed this was done* 
The births and burials here come fo near to one another, tfiat 
there can Scarcely be a properer place for fuch bills; and a Table 
of Obfervations might be formed from them that would give the 
values of lives much more exactly than the London Tables. 

I cannot help adding that, excepting the omiffion I have 
mentioned in the burials, the Paris bills are. complete; but 
it is well known that the London bills are extremely other wife. 
London, therefore, muft be much larger in companion of Paris 
than it appears to be in the bills. 


this 
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this (as yon, Sir, well know) is a very flow increafe 
compared with that which takes place among our 
colonies in America. In the back fettlements, where 
the inhabitants apply themfelves entirely to agricul¬ 
ture, and luxury is not known, they double their 
own number in 15 years; and all through the nor¬ 
thern colonies in 25 years*. This is an inftance of 
increafe fo rapid as to have fcarcely any parallel. The 
births in thefe countries muft exceed the burials much 
more than in Madeira, and a greater proportion of 

the born muft reach maturity.--In 1738, the 

number of inhabitants in New Jerfey was taken by 
order of the government, and found to be 47,369. 
Seven years afterwards the number of inhabitants was 
again taken, and found to be increafed, by procrea¬ 
tion only, above 14,000, and very near one half of 
the inhabitants were found to be under -fit years of 
age. In 22 years, therefore, they muft have doubled 
their own number, and the births muft have ex¬ 
ceeded the burials 2000 annually. As the increafe 
here, is much quicker than in Madeira, we may be 
fure that a fmaller proportion of the inhabitants .muft 
die annually. Let us, however, fuppofe it the fame, 
or a 50th’part. This will make the annual burials 


-* See a difcourfe on Chrtji'tun union , by Dr. Styles,Bofton, 

1761, p. 103. 109, &c.-See alfo The intereji of Great Britain 

confdered with regard to her Colonies , together with Obfervations 
concerning the increafe of mankind, peopling of countries, &c. p. 35. 
2d edit. London, 1761. 

* According to Dr. Halley’s Table the number of the living 
under 16 is but a third of all the living at all ages; and this may 
b? neany the cafe in all places which juft fupport themfelves in 
the number of their inhabitants, and neither increafe or decreafe. 

Vol. LIX. R 
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to have been, during thefe feven years, 1000, and 
the annual births 3000, or an 18th part of the inha¬ 
bitants.-Similar ebfervations may be made on the 

mdch quicker increafe ih Rhode Ifland, as related 
in the preface to Dr. Birch’s collection of the bilk 
of mortality , and alfo in the valuable pamphlet, laft 
quoted, on the interejl of Great Britain with regard 
to her colonies , p. 36.-What a prodigious differ¬ 

ence muft there be between the vigour and the hap- 
pinefs of human life in fuch fituations, and in fuch. 

a place as London ? --The original number of 

perfons who, in 1643, h a d f^ded in New England, 
was 21,200. Ever iince it is reckoned, that more 
have left them than have gone to them*. In 
the year 1760 they were increafed to half a million. 
They have, therefore, all along doubled their own 
number in 25 years} and, if they continue to in¬ 
creafe at the fame rate, they will, 70 years hence, 
in New England alone, be four millions; and in all 
North America above twice the number of inhabit¬ 
ants in Great-Britain-f*.-But I am wandering 

* See Dr. Styleses pamphlet juft quoted, p. no, &c. 

f The rate of increafe, fuppofing the procreative powers the 
lame, depends on two canfes : The ^ encouragement to mar- 
** riage and the expectation of a child juft born*” When 
one of thefe is given, the inerfeafe will be always in proportion 
to the other* That is ; As much greater or bfs as the ratio is of 
the numbers who reach maturity, and of thofe who marry to the 
number born, fo much quicker or flower will be the in creates—— 
Let u* fuppofe the operation of thefe caufes fuch as to produce an 
annual' excels of the births above the burials equal to a 36:0 part 
of the whole number of inhabitants. : It may feem to follow 
from hence, that the inhabitants would double their own number 
in 36 years; and thus fame have calculated. But the truth is, 

• Chat they would double their own number in much lefs time* 

from 
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from my purpofe in this letter. The point I had 
chiefly in view was, the prefent ftate of London as 


Every addition to the number of inhabitants from the births 
produces a proportionably greater number of births, and a greater 
excefs of thefe above the burials ; and if we fuppofe the excefs 
to increafe annually at the fame rate with the inhabitants, or fa 
as to preferve the ratio of it to the number of inhabitants always 

the fame, and call this ratio the period of doubling will be 

the quotient produced by dividing the logarithm of % by the 
difference between the logarithms of r-j- i and r, as might be 
eafily demonftrated. In the prefent cafe, r being 36, and r + t 
being 37, the period of doubling comes out 2£ years. If r is 

taken equal to 22, the period of doubling will be 15 years.-* 

But it is certain that this ratio may, in many fituations, be greater 
than and, inftead of remaining the fame, or becoming left,, 

it may increafe , the confequence of which will be, that the period 
of doubling will be fliorter than this rule gives it-■ — -■ A ccord- 
ing to Dr. Halley’s Table, the number of perfons between 20 
and 42 years of age is a third part of the whole number living at 
all ages. The prolific part, therefore, of a country may very 
well be a 4th of the whole number of inhabitants j and fup- 
pofing four of thefe, or efery other marriage between perfons all 
under 42, to produce one birth every year, 1 the annual numbet 
of births will be a 16th part of the whole number of people ; 
and, therefore, fuppofing the burials to be a 48th part, the an¬ 
nual excefs of the births above the burials will be a 24th part* 
and the period of doubling 17 years.--The number of inha¬ 

bitants in New England was, as I have faid from Dr. Stileses' 
pamphlet, half a million in 1760. If they have gone on in- 
creating at the tame rate ever ftnce, they muft be now 640,000 ; 
and it feems to appear that ih fa& they are now more than this 
fmmber. For, fince I have writ the above obfervations, I have 
feen a particular account^ grounded chiefly on furveys lately 
taken with a view to taxation and for other purpofes, of the 
number of males, between 16 and 60, in the four provinces. 
According to this account, the number of fuch males is 
218,000. The whole number of people; therefore, between 
i6 and 6b, fuppofing 14 males to 13 females, mult be nearly 

\ R 2 ’ tb 
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to healthful nefe, number of inhabitants, and its in¬ 
fluence on population* The obfervations I have 
made may, perhaps, help to (hew how the moft is to 
be made of the lights afforded by the London bills, 
and ferve as a fpecimen of the proper method of cal¬ 
culating from them* It is indeed extremely to be 
widied that they were lefs imperfedt than they are, 
and extended further. More parifhes round London 
might be taken into them 5 and, by an eafy improve¬ 
ment in the parifh regifters now kept, they might he 

420,000. In order to be more fure of avoiding excels, I will 
call then only 400,000* In Dr. Halley’s 'Table the proportion 
of all the living under 16 and above 60, to the reft of the living, 
is 13.33 to 20; and this will make the number of people now 
living in the four provinces of New England to be 666,ooq. 
But, on account of the rapid increafe, this proportion mult be 
considerably greater in New England, than that given by Dr. 
Halley's Table* In New Jerfey, I have faid the number of 
people under 16 was found to be ajmoft equal to the number 
above 16* Suppofe, however, that in New England, where the 
increafe is fomewhat flower, the proportion I have mentioned is 
only 16 to 20, and then the whole number of people will be 
720,000. 

I cannot conclude this note without adding a remark to re¬ 
move an objection which may occur to fome in reading Dr*, He- 
berden’s account of Madeira, to which I have referred*. In that 
account 5945 is given as the number of children under feven in 
the iftand, at the beginning of the year 1767. The medium of 
annual births, for eight years, had been 220a ; of burials 1293. 
In fix years, therefore, 13,206 muft have been born ; and if, at 
the end of fix years, no more than 5945 of thefe were alive, 
1210 muft have died every year* That is ; almoft all the'bu¬ 
rials in the ifland, for fix years, muft have been burials of 
children under fevert years of age* This is plainly incredible 
and, therefore, it feetns certain, that the number of children 
under feven years of age muft, through fome miftake, be given, 
h that account, 3000 or 4000 too little* 

extended 
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extended through all the parishes and towns in the 
kingdom. The advantages arifing from hence would 
be very confiderable. It would give the precife law 
according to which human life waftes in its different 
ftages, and thus fuppiy the neceffary data for com¬ 
puting accurately the values of all life-annuities and 
reverjions. It would, likewife, fhew the different 
degrees of healthfulnefs of different fituations, mark 
the progrefs of population from year to year, keep 
always in view the number of people in the king¬ 
dom, and, in many other refpeds, furnifh inftruc- 
tion of the greatest importance to the date. Mr. De 
Moivre, at the end of his book on the dodtrine of 
chances, has recommended a general regulation of 
this kind ; and obferved, particularly, that at leaf! 
it is to be wifhed, that an account was taken, at 
proper intervals, of all the living in the kingdom, 
with their ages and occupations; which would, in 
feme degree, anfwer mofl of the purpofes I have 

mentioned.-But, dear Sir, I am fenllble it is high 

time to finifh thefe remarks. I have_ been carried in 
them far beyond the limits I at fxrft intended. I al¬ 
ways think with pleafure and gratitude of your friend- 
fhip. The world owes to you many important dis¬ 
coveries ; and your name muft live as. long as there 
is any knowledge of philofophy among mankind. 

’ That your happinefs in this, and every other refpeft, 
may continually increafe, is the fincere wifh of. 

Sir, 

Your much obliged, 

and very humble fervant, 


Newington-Green,. 
April 3,1769. 


Richard Price. 


XVII, Dijertatia 
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XVII.' Differtatio epijlolarh de OJJihus ei 
Dentibus Elephantum, aliarumque Bellua¬ 
rum in America Septentrionali, aliifque 
borealihus Regionibus obviis ; qua indige- 
narum Belluarum ejfe ojlenditur . AuElore 
R. E. Rafpe, Serenifiimo Haffiarum 
Landgravio d Conjiliis , et R. S. S* 


SOCIETATI REGIME SCIENTIARUM 
LONDINENSI. 


ReadMayu,T)ER SCRIPSIT ad me illuftrls 
17 9 ' JL Pnnglius, baronettus: “ Media nu- 
“ per in America Septentrionali, non procul ab 
“ Ohio fiuvio, intra fpatium duorum aut triura 
** jugerum terras paludofae, fale foecunda?, fceleta 
“ triginta belluarum majorum inventa fuifle, nulla 
” aut rara terra folum fepulta: Si magnitudinis 
te odium atque dentium majorum habeatur ratio, ele- 
phantina videri j ob formam molarium dentium, 
te qui carnivori potius lint animalis, ambigi cui bei- 
“ luarum fpeciei tribuenda j quaeri inter naturae ftu- 
,c diofos de phaenomeni eaufis; pro fua in me bene^ 
“ volentia et meam rogare fententiam.” 

Hanc diflertationem, quamvis difficuifates quasftio- 
nis magis oftendat quam folvat, malui judicio veftro 

potiua 
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potius lubjicere quam dare aliud quodvis ftudiorum 

nieormn dc imentam. 

Duplex '. roprie eft qurcftio; altera, ct de caufa, 
“ qu:o iwrum belluarum ofla in Americana Septen- 
“ trionakm tranfvexerit?” Altera, « quae in tam 
“ bruvi (patio conclufcrit et fepelierit ?” 

Primam (bluturo occurrit: 

1. I liftoricorum America; conftans obfervatio, 
omnem hanc novi orbis terram, cum tribus fere ab- 
binc (ecu! is detctfta Europseis patere coepit, nonnifi 
a quadrupedibus minoribus faille habitatam; pere- 
grina igitur vidcri ilia, five elephantum five aliarunx 
belluarum colofliilium fint oil a. 

2. In mentem redeunt ofla majora in Alias aut 
Sibiriae borealibus regionibus inventa et obvia, qu® 
fubterranco lucifugoanimali, quod Mammout dicitur, 
tribuit fabula, elephantis aliifque beliuis vindicant 
eommentarii Petropolitani et Gmelinus in Itinerario 
Sibiriaco. Nec in Afire et Americas folum borealibus 
provinciis ea occurrunt, effodiuntur etiam in Europas 
climatibus feptentrionalibus. 

De Britannicis hue pertinentia quaedam. in Tranfa- 
dfcionibus veftris legille memini. De Suecia fidem fa- 
ciunt Holmienfis academia eommentarii. Ex Ger¬ 
manise naturali hiftoria minus vulgatas aliquot obfer- 
vationes addere liceat. 

Nil moror gigantum ofla, quae credula antiquitas lpe- 
dtanda fervavit in cathedralibus quibufdam templis, ut 
Halberfladenfi,Gandefft®menfi, aliifque. Hue facere 
quidem videntur, fed certiora repeto et primo quidem 
ex eledtoracus et ducatus Brunfvicenfis naturali hiftoria, 
diligentius olim a me perferutata. Recordemini oflium 
in antris Baumanniano, Schartzfeldenfi, et prope Du¬ 
nam 
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nam in Hercynia effoflorum. Ea fcriptis eruditorura 
Leibnitzii in Protogcea et Hollmanni in Commentariis 
Goettingenfibus celebrata funt, atque cuilibet in- 
fpe&anti belluarum majorum terreftrium efle vi- 
dentur, ex parte rhinocerotum oflibus perfimilia ab 
Holimanno demonftrata funt. Dentem majorem, 
elephantinis forma et fubftantiae textura exafte con- 
venientem et ad Fifchbeckam prope Hamelam ad 
Vifurgim inventum, quem Hannover® in inftrudtif- 
fimo fuo mufeo fervat mihi amiciffimus Andre®, 
plus una vice manibus verfavi. Vidi etiam Blume- 
navis prope Hannoveram effoffam majorem coftam 
incerti animalis. De fpecie belluse majoris ad Qued- 
linburgum efFoflae, cujus mem ini t Guerickius Mag- 
deburgenfis conful in libro de vacuo, quam maxime 
anceps eft quseftio. Certius pronunciare licet de 
dentibus, in fundamentis jaciendis urbis Neo-Caf- 
fellenfts, quam nunc inhabito et per Sereniffimi 
Landgravii Haffiarum in me cumulatam et liberali- 
tatem et gratiam alteram praedico patriam, effoffis. 
Ifti elephantini funt j et cum aliis naturae et artis mi- 
raculis in mufeo publico, mihi ex parte concredito, 
fervantur. Plura non addo exempla, non quod de- 
ficiat materies, nam et antiquitas Graeca et Romana 
et quicquid fere eft cultiorum populorum fimilia ad- 
notavit; addudta vero fufficiunt ad probandum f< in 
“ omnibus borealibus regionibus et antiqui et novi 
“ orbis inveniri majorum. belluarum offa, qu® vivse 
- lt in illis non fuperfunt, et per cceli inclementiam 
41 nunquam in illis generate videntur.” 

3 : Subit accuratius perpendendus fitus et natura 
foil in quibus deprehendi folent. 


In 
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In drafts lapidcis, corporibus marinis mixta, in- 
eluft, tedhi imvniri nulqnam legi. 

Dditdcunt in cavcrnis montium ut in tribus ill is 
Ilcrcynia: antriii; aut paludc, aut terra hortenii, aut 
lima exterioris litperiiciei terra: vlx contcdta atque in- 
voluta jaccnt, quod do Atnericanis, Sibiriacis, aliifquc, 
ex relationibus fuie dignis, conftat. 

Nec etiam, ut corpora marina faxis in cl a fa, lapidis 
duritiem et naturam induerunt. Diverfimode calci- 
nata, parum aut nihil mutata funt. 

In Europte feptcntrionalib’us plagis rarius jam et 
folitaria fere detegnntur, forte quod exhaufta curio- 
fitatis materies, et quod diutius habitatse a populis mi- 
raculorum ct medieamentorum appetentibus, nam offa 
hujufmodi, cboris aut unicornu foffilis nomine, in offi~ 
cinis pharmucopceorum proftant, et .nefcio quam illis 
antidoti mirabilem vim tribuerat antiquitas. 

In ipfis quoque America: et Sibiriae tends, babita 
ratione marinorum corporum in lapidem verforum 
immenficcopite, rariora funt; et minor utique bei- 
luarum terreftnum progenies in natali earum terra, 
quafi fecus non fufFeftura, obfervata fuit. 

Quse omnia fi rede animo colligantur duplicem 
eamque ad rem facientem fufpicionem movent; al¬ 
teram u alio plane modo haec offa fepulta effe, quam 
£{ quae profundius in lapidibus latent corpora mari- 
££ na; alteram non effe peregrinas et marinas belluas 
££ hafee, quarum funt partes, fed fato fuo, aut ho- 
“ minum vi, ill as in ipfis hifee borealibus terris, 
“ olim illis natalibus, exftindas fuiffe.” 

Quaeftio igitur propofita, jamque folvenda, eft de 
generali quadam caula, quae has belluas, aut fub foie 
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tantutn calente degentes, in Septentrionem tranftu- 
leritj ant exflinxerit (indies iiiis fpecies olitn Septen- 
trionis incolas. 

Si peregrinas alioque adveclas et ceeli folum calidioris 
progeniem ftatuamus, omnisdefinitiopericulofa videtur. 

Terrs motuum et Vulcanorum vis, qusinfulas pro- 
duxit et mantes, et rationem fufficientem reddit lira- 
ton.: m lapideorum, varie inclinatorum et ruptorum, 
iilifque incluforum marinerum corporum, nil valet ad 
advehcndas oriends et meridiei beftias. Superficiem 
terns fnndique marium mutat. Climata inconcuffa 
mar.ent. 

Diluvii univerfalis Noachici aut Deucalionei cu- 
jufdam effedtibus, praeter alia multa, quod fupra no- 
tavi, obftat, olfa hsc vel in cavernis montium, folitis 
ferarum latebris, aut paludibus aut fuperiore folum 
terra, folitaria quadammodo, nunquam corporibus 
marinis tedra, mixta, inclufa deprehendi. Nec edam, 
quascunque tam mirabili aquarum fuper omnem con- 
tinentem efFufioni tribuatur vis et potentia, concipi 
animo poteft, quare offa et cadavera haec graviora ex 
meridionalibua regionibus in (eptentrionales tranf- 
vexerit, eaque in alta potius mediaque continente 
terra depofuerit, quam in oceani abyffis, nifi forte 
cum Woodwardo perplaceat diluvii tempore nullam 
omnino gravitatis fuiife addonem, quod quidem per 
me licet, neminem vero veftrum'rapiet in affenfum. 

Si recurramus ad antiquitatiS remodfiirnae heroas, 
beliuis uti belli inftrumentis utentes, eafque invitas 
cum militibus fuis teque forte invitis in uldmam Eu- 
ropam, Sibiriam, atque Americana vi, metuque pro- 
pellentes, quasftionem non folvitnus fed impediraus. 

7 America 
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America cnim toto cccano ab antique orbe dlvifa, et 
quicquid dicant ve teres, naval is eorum feientia e-xer- 
citibus cum elephant is in America in ex Alia aut Eu- 
ropa tranfvehendis non fuftecit. Quatenus etiarn lux 
eft in antiquorum temporum hiftoriu et moribus, fero 
quadrupedes in helium domarunt, elephantos primb 
nonnift Afue ct Africa: reges. Tenebris vero hifto- 
riarum, qua: maximum antiqui orbis- partem pre- 
munt, ad tabulas novas fin gen das meo quidem ju- 
dicio abuti non licet, nift forte de quibufeunque hi- 
llorias et orbis terris incognitis itnpune mentiri liceat. 

Peregrinas igitur non elle nec alio advedas has 
Septentrionis belluarum majorum reliiquias quam- 
maxime prona eft conjedura $ idque et illi fenfere, 
qui climata terra: mutata, eoque ipfo omnem contro- 
verfiam definiri pofle piitarunt. -Vereor autem ne 
eorum hypothefes, nimio autorum ingenio, collapfura 
lint. 

Climata terra, eodem orbit®, qua circum foletn 
revolvitur, diametro fervato, • dnplici modo mutari 
atque affici pofte videntur ; aut magis imminuta iftius 
orbit® five ecliptices obliquitate magifque ad planum 
aequatoris inclinata; aut axeos terras centrique gravi- 
tatis fumta quadam mutatione, qua: cum climatibus 
fimul et terras figuram mutat. 

Prior hypothefts mire arriftt recentioribus quibuf- 
dam philofophis, turn quod problema propofitum 
apparenter lolvat, turn etiam quod talis quadam or¬ 
bit® vel ecliptices inclinatio ejulque obliquitatis dimi- 
nutio revera accidit, fi quidem Eratofthenis atque Hip- 
parchi, novemdecim ab hinc feculis inftitutis, obferva- 
tionibus fua fides conftat. Illi eclipticam ab sequa- 
toris piano fuo tempore 5 1' 20" recedere nota- 
' " S 2 " runt, 
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rant,. quam ccleberrimus De la Caille noftris diebus 
2 2 ; 59 / 'l. minorem obftrvavit in Promontorio Bonac 
Spei, uti quideoi notavit in LcB. Elem. Ajlron. 
Nolo contra antiquarum obfcrvationum fidem difpu- 
tare, nec repetere qua; de incertitudine annuarum le- 
gum hujus imminutae ecliptices obliquitatis et de 
caufa ejus non perpctua, inter aftronomos difputata 
funt. Ccncedam potius irmko majorem olim fuiffe 
efcliptices obliquitatem j ipfa vero mea in hujus hy- 
pothefeos patronos liberal itate vinca in. Quamcunque 
enim majorem orbits obliquitatem fingere velint, 
nunqnam tamen eo evitabunt necefTarib inde prove- 
nientes tempeftatum anni viciffitudines, naturae ele- 
phantorum quammaxime contrarias. Extendant 
tropiccs ad quinquagefimum et ultra latitudinis gra- 
dum ■, intendant quantum velint calorem sftivum, et 
certe magis intenfus fiet majore orbits obliquitate, et 
magis diredte folis radiis in zonas, quas inhabitamus, 
incidentibus, quid elephantis, quibus ilia hypothefi 
in noftris regionibus commodas, et vivendi et gene- 
randi fedes parare fatagunt, inde commodi ? Non 
equidem video: fentio potius, idque fphsrcidea terrs 
figura ipfaque major ecliptices obiiquitas cuilibet per- 
pendenti facile perfuadebit, majorem hunc sftivum. 
calorem, conftante femeftri viciffitudine, majus etiam 
frigus hibernum infecuturum, quod tantum abeft ut 
elephantorum naturali progeniei in zonis borealibus 
conveniat ut potius illi quammaxime obftet. 

Quod ad axeos terrs centriquegravitatismutationem 
attinet, ea aut momentanea efle debuiflet, aut lenta, 
et per gradus fucceffiva. 

Si prius ; hypothecs ceelum Acherontaque movet, 
fusima mifeet imis, omnemque hominum-et anima- 

lium 
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liam viviparorum prngenietn fato fubitae mortis, etfine 
miraeub inevitabilis involvit, inperpetuum interitu- 
ram et ii't- novo ercationis miraculo non revivifcen- 
darn; cjufmudi cnim mutatio, quae meridionales zo- 
nas olint inter fropieos litas uno temporis momento 
borca! objici.it, line univerfuii terras ruina exitiali cogi- 
tari ncquit, li, quod veriffimum dononftravit New- 
tonus, rotatio oibis polos deprimit tcquatorem pandit, 
diameterque ten a per polos dude us minor fit altero 
icquatoris leptem ct quod exeurrit milliaribus Ger- 
manicis. “ Quis talia fando temperet a lacrymis !’* 
Tam violenta etiam climatum mutatio borese dim 
incolarum cadavera fob asquatorem in meridionales 
terras tranfvehcre debuiflfet, quod an experientia con- 
firmetur viderint alii quihushaic arrident. 

Sed lento gradu procedure potuit ilia figure terra, 
climatum et axcos mutatio? Concedam. Sed quare 
non ampiius procedit? Quis impedit ne, certoquodam 
et proccdcnti axeos mutationi refpondente progreffu, 
meridionales plagas cum terra trepidatione et mugitu 
verfus borcam proccdentes paullatim deprimat et 
mergat, borealcs vero ad meridiem jam tendentesex- 
tollat occano ? Conftantes libi fingamus natura leges 
aut nullas. Non cnim fenefeit. 

Redco igitnr ad illam, quam fupra jam indigitavr, 
fufpiciomm, fno fato, aut hominum vi, obiiffe bel- 
luas, quarum offi nos exerccnt, ubi deprehendimus, 
nee peregrin as die, nec marinas. Ea fb la rninoribus 
difficultatibus laborat. Quam vis enim nec climata, 
nec axem terra, nec ejus figuranv mutandam propterea 
cenfeam, funt tamcn qusedam qua; obftare iili vi-' 
dentmt, quo minus pro generali aliqua phaenomeni 

propoUti 
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jpropofiti caufa hahcri poffit j fed ob flare tant unimode 
videntur. 

■ Maximam difficultatem hoc parit, pro elephantinis 
aut meridionaHum belluarum offibus haberi; Sep- 
tentrionem et omnem Americana elephantos flmiiif- 
qae voluminis animalia non generare ; et fi animalium 
et climatum natura conftans fit, et perpetua, nunquam 
generafle. 

Totius igitur quaffiionis cardo verfatur circa n$tu- 
ram horum offium: an revera elephantina aut talia 
fint, qua? animali in feptentrione degenti convenire 
toon poffint ? Et mihi quidern plus quana indecifa 
videtur ilia odium natural certe elephanto vindicari 
non poffunt molares dentes, fimul cum reliquis in 
America eodem loco inventi; nec etiam alia offa in 
Sibiria et Hercynise cavernis obvia illi con?eniunt, 
quod accuratius perlegenti commentaries Petropoli- 
tanos et Gmelini itinerarium, et fine praeconcepta oph 
nione infpeftanti offa, fat cl arum erit, Si per anato- 
miam omnium quadrupedum imprimis belluarum 
inter fe comparatam, habito refpedu ad diverfas illa- 
rum states, quae offium formam mutant, conftaret, 
touilum cujufcunque animalis os alteri convenire et 
convenire pofife, quod non conflat; turn quidern co-“ 
aflus confiterer re vera elephantina effe quae videntur* 
reliqua qu® elephantina non videntur adicribenda 
fpeciei nondum nec in India nec alibi terrarum ob- 
fervat®* Quod an difficulfates omnes expediat judi- 
cate ipfi j ne enim repetam cum nulla hypothefi ele- 
phantorum meridionaHum fub feptentrione offa con- 
ciliari poffe, anne admittenda erit alia belluarum fpe- 
cies nondum obfervata* cui molares dentes elephantis 
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non convenientes adfcribantur ? Species forte nullibi 
fuperftes, fi quidem nobis datum eft omnes noffe, 
omnes rite ddcripitfle ? Exftirpata forte aut emor- 
tua ? Aut etiara ndcio in quo mundi angulo, philo- 
fopho null! viibj ad hue delitei'cens ? 

Qtuu cum ita lint, liccre inihi puto omnia hae? 
feptentrionis coloflalia ofta uni folum fpeciei incog¬ 
nitas, olim feptentrionis incoke, aut adferibere etiam 
diverfis. Turn me reliquarum hypotheftum omnium 
defedus non vexabunt, et magnis me difficultatibus 

me explicuiffe putabo-— <c forte ut incidam in Scyl- 

“ lam volcns evitare Charybdim," quod veftrumju¬ 
dicium efto. 

Integras ferarum fpecies in Britannia, Germania, 
aliifque Europte provinciis penitus exftirpatas, aut 
quam proximo emorituras ipfi noftis, aut quod no- 
civae habitas fuerint, aut in pellibuset carnibus earum 
luxuriatum fit genus humanum. De lapis, urfis, 
alee, uro, plerifque, Csefaris asvo, in Germania Rhe- 
nana obviis fermo mihi eft. Quidni igitur noxiam 
aliquam bellute fpeciem, rarius generantem per lon- 
gam feculorum feriem exfeindere potuiffet feptentrio- 
nalium populorum ab omni hiftoriae memoria cele- 
bratum venationis etbellicae fortitudinisftudium? Certe 
ca via ad gloriam ibant omnes, et Herculem et quem- 
vis pritni feculi heroa acrem monftrorum debellatorem 
can tat fabula. Caftorum et zibellinorum Ipeaebus 
fjmiie quid. noftrls fere diebus accidit, eoque minus 
de alma; naturas lege, fpecies omnes fervante, contra 
me difputari poteft; et in fecuJo quidem plurjbus 
animantium fpeciebus fatali, et ab fiomine in omnium 
ferd fpecieruni indivjdua fevo, Species etiam in 
feptentrione non fuperftites fuperefie poffunt in zonis 

an tar diets. 
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antardicis noftris boreaiibus parallelis. Qms negat? 


quis novit ? 

Elephantorum Africa:, India:, et Ceylanenfium di- 
verfitatem quandam notant nature hiftorici, Ceyla- 
nenfes reliquis omnibus magnitudine et ingenio pne- 
cellere prjedicantes. Effe igitur potuit elephantorum 
fpecies in ipfo feptentrione, reliquis omnibus prs> 
cellens frigoris patientia, et a meridionalibus elephan- 
tis non magis diverfa quam Lappones aut Hurones 
diverfi efl'e Tolent a Nigritis et Malabarise incoiis. Sed 
certi quid pronunciare non aufim. Sufficit, omnium 
reliquarum hypothefium infufficientiam, naturam 
fitus et offium ipforum, tandem etiam exempla exftir- 
patarum fpecierum perfuadere, quammaxime proba- 
bili quadam ratione, belluas quarum offa in fepten¬ 
trione hinc inde latent, non efie peregrinas, non 
alio advedtas fed indigenas in illis terris, ipfis olim 
natalibus, vixilfe, generafle, quamvis hodie non fu-' 
perfint. 

Altera jam quaeftio de caufa, qua; tarn ingentem 
fceletorum atque offium acervum in tam brevi Ame¬ 
rica Septentrionalis fpatio concluferit et fepelierit ? 
quammaxime eft expedita. Latebant in terra palu- 
dofa, fale foscunda, rara folum terra tedta; non quod 
a has belluas de falinarum, dominio et proprietate hu- 
mana quadam arte et crudelitate, invicem debellarint 
et fortitudine fua ceciderint in fundo ad proeliandum 
quammaxime incommodo, quod videri poterat primo 
obtutu et jocabundo cuidam amicorum meorum vide- 
baturj fed quod falis liguriendi deliciis in paludem 
alledtae, paludofa terra ponderi corporis cedente, 
hauftse, impedite, fepultae fuerunt, luxuriem et vo- 
luptatem morte luentes, . - 


Haec 
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Hasc fere funt quae ad folvendas aut impediendas 
fupra nominatas quaiftiones mihi quidem did poffe 
videntur, elegantius forte et dodius dicenda, fi ma- 
gis verborum limatorum illecebris munerumque pre~ 
tio atque pondere quam dantis et fcribentis animo de- 
liniendi et capiendi foretis. Ilium vero vobis ad- 
dictiffimum teflor, fincera vota pro veftrae Societatis 
incolumitate et flore fundentem, veftraeque falutis et 
veritatis omnis cupidiilimurru 

R. E. JRafpe^ 
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XVIII. Observations on a particular Man¬ 
ner of Increafe in the Animalcula of ve¬ 
getable InfufonSy with the IDifcovery of 
an indiffoluble Salt arifing from Hemp- 
feed put into Water till it becomes putrid, 
"By John Ellis, Efa; F, R, S. 

•■ReadMay 28, T~ T AVING, at the requeft of Dr, 
1769. Linnaeus, made feveral experiments 

on the infufion of mufhrooms in water, in order to 
prove the theory of Baron Munchhaufen, that their 
feeds are firft animals and then plants 5 which he 
takes notice of in his Syftem of Nature, p. 1326, 
under the genus of Chaos , by the name of Chaos 
pungorum feminum : it appeared evidently that the 
feeds were put into motion by very minute animal¬ 
cula which proceeded from the putrefaction of the 
mufhroom $ for by pecking at thefe feeds., which are 
reddifh, light, round bodies, they moved them about 
with great agility in a variety of directions, while the 
little animals themfelves were, fcarcely vifible, till the 
food they had eaten had difcovered them. ' The fa- 
tisfadion I received from clearing up this point led 
me into many other curious and interefting' experi¬ 
ments. I looked carefully over Mr. Turbervill 
Needham’s, F. R.S. very ingenious memoir on this 
fubjeCt, yol. XLV*. p 61 of the Philofpphical 

Tranfadions: 
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Transactions: I mean as to the experiments, many 
of which fucceeded with me, fome not*. I own, his 

The ingenious Mr. Needham fuppofes, thofe little tranf- 
parent ramified filaments, and jointed or coralloid bodies, which 
the microfcope difcoveis to us on the furface of moft animal and 
vegetable infullons when they become putrid, to be zoophytes or 
branched animals ;• but to me they appear (after a careful feru- 
tiny, with, the bell glaides) to be of that clafs of Fungi called 
Mucor or Mould inefs, many of which Michelius has figured, and 
Linnaeus has accurately ddcribed*. 

Their vegetation is fo amazingly quick, that they maybe per¬ 
ceived in the microfcope, even to grow* and feed under the eye of 
tfreobferver*. 

Mr. Needham has pointed out to us one that is very remark-- 
abl& for its parts of' fru&ification. See Phil. Tranf. vol. XLV„. 
Tab. v. fig. 3, <2, A 9 this, he fays, proceeded from an infufioir- 
of bruifed-wheat* 

I have feen the' fame fpedes arife from the body of a dead fly, 
which was become putrid by lying floating for fome time in at 
glafs Of water, where fome flowers had been, in the month of Au-* 
guft, 1768; This fpedes of Mucor fends forth a mafs of trans¬ 
parent filamentous rootsj, from whence arife hollow ftems, that 
lupport little- oblong-oval feed veflels with-a hole on the top ofi 
each ; from - thefe I could plainly fee minute globular feeds iffue 
forth, in great abundance, with an elaftic force, and turn about', 
in the water as if they were animated. * 

Continuing to view them- with fome attention, I could juft 
difeover, that the putrid water, which furrounded them, was full* 
ofthe minuted animal cula, and that thefe little-creatures began 
ro attack -the feeds of the M&cor for food,, as I have obferved be¬ 
fore in the* experiment on the feeds of the larger kind of Fungi or 
mufhrcoms.. This new motion • continued the appearance of* 
their being alive 1 for fome time longer; but foon after many of 
them arofe to the furface of the water,, remaining there without 
motion; and a fuccefiion of* them afterwards coming up, they, 
united together in little thin maffes, and floated to the edge of 
the water, remaining there, quite inadive during the time of ; 
obfervation. ^ 

*As this difeovery had cleared up many doubts,, which I had 
conceived from reading'Mr. Needham^ learned difTcrtaticuv Ji 
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reafoning is very Ipecious and plaufible, but too meta- 
phyfical for a natural hiftorian. Yet I cannot forbear 
relating one of the experiments which I tried in con- 
feqoence of his difcovery, that animalcula were pro¬ 
duced in various infufions, notwithftanding the great- 
eft heat was given to the liquor. 

On the 25th of May, 1768, Fahrenheit’s thermo¬ 
meter 70 degrees* I boiled a potatoe in New-river 

put into the fame glafs feveral other dead flies, by which means 
this fpecies of Mucor was propagated fa plentifully, as £0 give 
me an opportunity of frequently trying the fame experiment £0 
my full fatisfadfion. 

Laftly, thofe jointed coralloid bodies, which Mr. Needham 
.calls chaplets and pearl necklaces, 1 have feen frequently very 
.diftindtly. Thefe appear not only on an infufion of brut fed 
wheat, when it becomes putrid, but on moft other bodies, that 
throw up a vifeid feum, and are in a ftate of putrefadHon. „ 
Thefe then are evidently no more than the moft common Mucor , 
the feeds of -which are every where floating in the air ; and bo-" 
dies in this ftate afford them a proper and natural foil to grow 
upon. Here they fend downwards their fine tran(parent rami¬ 
fied roots into the moifture which they float upon, and from the 
.upper part of the feum their jointed coralloid branches rife full of 
feed into little grave-like figures., When a final! portion of thefe 
branches and feeds are put into a drop of the fame putrid water 
the feum floats upon, many of the millions of little animalcula, 
wfth which it abounds, immediately feize them as food, and 
,tura them about with a variety of morions ; as in the experi¬ 
ment 0x1 the feeds of the common rnufhrooms; either fiogly or 
two or three feeds connected together, anfwering exactly to 
Mr. Needham’s defer!puon 5 but evidently without any motion 
.of their own, and confequently not animated. 

I am fatisfied Mr, Needham’s obfervations have convinced 
him long before this, that they muft be vegetables for my part, 

I own 1 have never feen a zoophyte extend its branches, and 
grow out of water* I hope I have already cleared up that point, 
in fliewing the abfurdity of Dr. Pallas’s Corallina Urre/iris f 

Phil, Tranf. voL LVIIt p»4.iS* 
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water till it was reduced to a mealy confidence. I 
put part of it, with an equal proportion of the boiling 
liquor, into a cylindrical glafs veffel that held fome- 
thinglefs than half a wine pint, and covered it clofe 
immediately with a glafs cover. At the fame time, I 
fliced an unboiled potatoe, and, as near as I could 
judge, put the fame quantity into a glafs veffel of the 
lame kind, with the fame proportion of New-river 
water, not boiled, and covered it with a glafs cover, 
and placed both veffels clofe to each other. 

On the 26th of May, twenty-four hours after¬ 
wards, I examined a fmall drop of each by the firft 
magnifier of Wilfon’s microfcope, whofe focal dift- 
ance is reckoned at -f^th part of an inch, and to my 
amazement they were both full of animalcula of a 
linear Ihape, very diftinguilhable, moving to and fro 
with great celerity; l’o that there appeared to be 
more particles of animal than vegetable life in each 
drop. 

This experiment I have repeatedly tried, and al¬ 
ways found it to fucceed in proportion to the heat of 
the circumambient air, fo that, even in winter, if the 
liquors are kept properly warm, at leaf; in two 
or three days the experiment will fucceed. 

In Mr. Needham’s experiments he calls thefe fper- 
matic animals , Philofophical Transitions, vol. XLV. 
p. 64.4 and 666 ; what I have obferved are infinitely 
fmaller than real fpermatic animals, and of a very 
different Ihape ; the truth of which'every accurate 
obferver will foon be convinced of, whofe curio- 
fity may lead him to compare them; and I am 
perfuaded he will find they are no way a-kin 
to that furprizing part of nature. And though fome 
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philofophers of great reputation have agreed in fen- 
timent with Mr. Needham, yet I am fatisfied, 
that whenever this fubjed is taken up again, and pro¬ 
perly attended to, the world will be convinced they 
have been too hafty in their conclufions. 

At prefent I fhall pafs over many other carious 
obfervadons, which I have made on two years expe¬ 
riments, in order to proceed to the explaining a hint, 
which I received laft January from Mr. De Saufiure, 
of Geneva, when he was here ; which is, that he: 
lately found one kind of thefe anhnalia infuforia, that 
increafes by dividing acrofs into nearly two equal’ 
parts. 

I had often feen this appearance, in various fpecres,. 
a year or two ago; as I found upon looking over the 
minutes I had taken when I made any new obferva- 
rion; but always fuppofed the animals in this dividing- 
ftate to be in coition. 

Not heaiing till after Monfieur De Sauftiire had, 
left this kingdom, from, what infufion he had made 
his obfervation j his friend, Dodtor De ia Roche, of 
Geneva, informed me, the latter end of February 
laft, that it was from hempfeed. 

I immediately procured hempfeed from different 
feedfmen,-"in diftant parts of the town : fome of it 
I put into New-river water, fome into diftilled water, 
and fome I put into very hard pump-water; the re- 
fult was, that in proportion to the heat of the wea¬ 
ther, or the warmth in which they were kept, there 
was an appearance of millions of minute animalcula 
in all the infulions; and fome time after, fome oval 
ones made their appearance, as at Tab. Vi.Fig.i.Ac. 
Thefe were ipuch larger than the fir ft, which ftill conti¬ 
nued 
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nued; thefe wriggled to and fro in an un'dulato'ry mo¬ 
tion, turning themfelves round very quick, all the time 
that they moved forwards. I was very attentive to 
fee thefe animals divide themfelves; and at laft I per¬ 
ceived a few of the appearance of Fig. i. a ., as it is 
reprefented by the fir it magnifier of Wilforfs microf- 
cope; but 1 am fo well convinced by experience, that 
they would feparate, that I did not wait to fee the 
operation: however, as the following fketches, which 
I have drawn from five other fpecies, will very fully 
explain this extraordinary phenomenon, there will be 
no difficulty in conceiving the manner of the firft. 

• See Fig. 2, 3,4, 5, and 6. 

, The proportion of the number of the animals, 
which I have obferved to divide in this manner, to the 

• reft, is fCarCe 1 to 50 : fo that it appears rather to arife 
from hurts received by fome few antmalcula among 
the many, than to be the natural manner in which 
thefe kind of animals multiply: efpecialiy if we con- 
fider the infinite number of young ones which are vi- 
fible to us through the tranfparent fkins of their bo¬ 
dies, and even the young ones that are vifibie in thofe 
young ones, while in the bodies of the old ones. 

But nothing more plainly fhews them to be 
zoophytes than this cireumftance; that when, by ac¬ 
cident, the extremity of their bodies has been fhri- 
velled for want of a fupply of frefh water, the apply¬ 
ing more frefh water has given motion to the part of 
the animal that was ftill alive; by which means this 
fhapelefs figure has continued to live and fwim to and 
fro all the time it was fupplied with frefh water. 

I cannot finifh this part of my remarks on thefe 
animals, without ohferying, that the excellent Lin-. 

nasus 
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nseus has joined the beroe with the volvox, one of the 
mtmalia infuforia . The beroe is a marine animal 
found on our coafts, of a gelatinous, tranfparent na¬ 
ture, and of an oval or fpherical form, about half an 
inch to an inch diameter, divided like a melon into 
longitudinal ribs, each of which is furnifhed with 
rows of minute fins, by means of which this animal, 
like the animalia infuforia., can fwim in all directions 
with great fwiftnefs. In the fame manner I have 
feen moft of thefe minute animals, which move fo 
fwift that we could not account for it, without fup- 
pofing fuch a provifion of nature, which is really trues 
but cannot be feen till the animals grow faint for 
want of water; then, if we attend, we may, with- 
good glafles, plainly difcover them *» 

I come now to a Angular property, which I have? 
difcovered in hempfeed, of producing an indiffoluble 

* I have lately found’ out, by meer accident,, a method to 
make their fins appear, very diftindtly, efpecially in the larger;* 
kind of animalcula y which are common to moft vegetable infu> 
lions, fuch as the Tereirella r this has a longiih' body, with a ca¬ 
vity or groove,, at one end, like a gimblet : by applying them 
a fmali (talk of the norfe-ftioe Geranium (or Geranium %onak of 
Linnssus), frefh.broken, to a drop of water in which thefe anl- 
znalcula are fwimming, we ftiall find, that they.will become tor*- 
pid inftantlv, contra&ing themfelves into an oblong-oval Ibape^, 
with their fins extended like fo many brifiles all round their bo¬ 
dies p the fins are in length about half the;'diameter of the middle- 
of their bodies*. Before I difcovered this expedient, I tried to kill 
them by different kinds of falts-and fptrits*; but though they 
were defiroyed by this means,, their fins were fo contra&ed, that 
Icould not diftinguifli them in the leaft. After lying in this ftate- 
©f torpidity for -two or three rmmites r if a drop of clean, water is- 
applied to them^ they will recover their fibape, and fwim about 
immediately*, rendering their fins again imdfible*?—For the 
•different ftates of thm animalcule, fee Tab* VI*.Fig. $. b y r, A. 

fak* 
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fait, when infufed for fome time in water: and as 
hempfeed is known to be an efficacious medkine in 
fome particular cafes, ihefe experiments may demand 
aftridter enquiry from the profeffors of phyfic, which 
may poffibly, turn to the benefit of mankind. 

Experiment L 


On the-25th of February la ft, I put half an ounce 
of hempfeed. to about two ounces of New-river water 
in a vial, and covered it clofe with paper, to pre¬ 
vent the duff coming to it: by the 25 th of March 
it became, very putrid, and had thrown up a vifcid 
fcum to the top. Fahrenheit’s thermometer in the 
Boufe was, during this time, from about 44 to 52 
degrees. I examined this fcum with a common mag¬ 
nifier,, of about an inch focus, and could difcover it to- 
be full of regular-fhaped falts, which lay on the 
furface ; fome of a fquare, others of an. oblong 
figure. 

Applying fome of the fcum to a flip of glafs, I 
placed it in the fingle or Wilfon’s microfcope, mak^ 
ingufeof the fourth, magnifier, and it exhibited the 
cryffals reprefented before fig. 7 ; but as the ftirring 1 
of the fcum had obfcured the precife figure of the 
falts, I applied, a hair pencil, to them, dipt in clean, 
river water, and feparated them from the mucilage 1 
that had befmeared them j yet, notwithftanding this 
addition of water, their figures were not in the leafb 
impaired or melted, but their outlines were rather 
more exactly defined. Nor were the millions of mi- 
Vol. LIX. U flute ; 
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note animals that were fwimming over them, and all 
round them, in the leaf! affedted by the fait *. 

I further obferved, that the crvftals that appeared 
firft increafed in fize, and began to vary their forms ; 
for inftance, many of the cryftals, at the latter end 
of April, among the reft, were of the form of thofe 
in the line of fig. 8. About the 5th of May, many 
of them appeared as at fig. 9; and at the latter end 
of May, about the 20th, many of them were of the 
form of thofe at fig. 1 o : moll of the variety of forms 
appearing at the fame time. 

It was objected by fome very ingenious men, to 
whom I had imparted this difcovery, that thefe fa Its 
might be owing to fomething in the water that I had 
made ufe of, which, joined to the oil. in the hemp- 
feed, might produce this appearance., To obviate 
this: 


Experiment II. 

I prevailed on my friend, Mr. P. Woulfe, F. R. S, 
to furnifti me with fome water that had been tnoft 
carefully diftilled, by a very flow procefe; and at the 
fame time I procured hempfeed from a different part 
of the town. On the 30th of April, I put an ounce 
of this hempfeed to about four ounces of this diftilled 
water, into a glafs cylindrical vefffel, and covered it 
carefully with a glafs cover; and on the 12 th of May 
I examined the fcum, and found it more tranfparent, 

* Mr. Needham obferves, in his curious Memoir before 
mentioned, p. 649, that fait deitroys thefe animalcula; this, I 
:1ie|ieye*i? ■jwy ©f the common kinds of fait; and which 
readers tile nature of this kind of fait {till more Angular. 

but 
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but full of the cryftals of falts, as reprefented at fig.. 
12. Some of the firft hempfeed put into the fame 
water produced much fait,, but not fo regular in its 
figures; thefe figures, by feme means unknown to 
me, after their cryftallization being broke irregularly 
at their ends, fee fig. 13. But yet in this infufion. 
there were many of the original feminal figured 
falts.. 

Experiment IIL 

I was determined to fee what efied; the hard pump' 
water of Gray’s-Inn, after a month’s dry weather,, 
would have on the hempfeed in infufion;. particu¬ 
larly as I was perfuaded from experience, that this, 
water contained a large portion of calcareous earth.. 
Accordingly, on the 5th of May, I put an ounce 
of the fame hempfeed with the laid which I had ob¬ 
tained,. into four ounces of this pump water and on 
the 1 yth of May I perceived the cryftals, which, on 
being put into the microfcope, with the fame magni¬ 
fier, gave the appearance reprefented at fig. 14. 

The cryftals of this infufion feemed larger and 
flatter,, and fomething different in their fhape; but on 
examining the mucilage that lay among the feeds at 
the bottom of the glafs, I found an infinite number 
of the fame fhaped cryftals with thofe I have called 
feminal cryftals 5 which, were likewife found in the 
mucilage of the New-river water infufion,. and in the; 
dtftiiled water infufion among the feeds* 

I muff further obferve, that the calcareous earth 
floated in great abundance among the fcum of 
the pump-water, as foon as the putrefaction was ad- 
. U 2 vinced; 
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vanced; which did not appear on the furface of the 
diftilled water, and fcarcely any on the river water. 

The grains of fait produced in thefe experiments 
were about the fize of the fineft bafket fait, and of a 
pale yellowifh colour when dry. 

GrayVXnn, - 
May 24, 1763. 

POSTSCRIPT. 

I have fince found the fame kind of cryftals 
■in an infufion of flax-feed in New-river water, 
and alfo in wheat that has been infufed in boiling 
hot water; but the cryftals were fewer, and did 
-not appear fo fbon in the flax-feed as in the hemp- 
feed. And the experiment of wheat infufed in boil¬ 
ing hot water does not always fucceed. 

I have likewife found falts not unlike thofe of the 
hempfeed, in infufions of a variety of pulfe and grain 
from the Eaft Indies, fuch as lupines, kidney-beans, 
vetches, millet. Guinea-corn, and the lefamum or oily 
grain: but the laft yielded a much larger quantity of 
fait, and in a fhorter time, than any of the reft. 

The falts of thefe different fubftances were alfo not 
diffohable upon applying clean water to them 5 but by 
letting the infufions continue to putrefy feme weeks 
longer, they by degrees affumed irregular fhapes, and 
difappeared. I muft conclude, then, with this quere. 
Are not thefe- the oily parts of the vegetables, which 
float in the fcum, on the furface of the infufion, 
cryftallized l ■ 


Explana- 
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Explanation of the FIGURES, Tab. VI, 

Thefe five different kinds of anhnalia infuforia i be¬ 
longing to the genus of Volvox of Linnaeus, are 
here reprefented both in their perfect and in their 
divided ftate. The trivial names are added to di« 
ftinguifh the fpecies. 

Fig. i. reprefents the volvox ovajis, or egg- 
fhaped volvox : at (c) and (f) it is expreffed 
in its natural fhape : at (a) the manner in 
which it becomes two animals, by feparating 
acrofs the middle : this was found in the in-, 
fufion of hempfeed, but is found in other ve¬ 
getable infufions, particularly in that of tea- 
feed. 

Fig. 2. is the volvox torquilla , or wryneck. At 
(a) is reprefented its divided ftate, at ( b ) and 
(f) its natural fhape; this is common to moft 
• vegetable infufions, as is the following. 

Fig. 3. is the volvox volutms , or the roller. 
At ( a ) the animal is feparated, and becomes 
two diftindt beings, each fwimming about 
and providing for itfelf; this is often the prey 
of another fpecies of this genus, efpecially 
while it is weak by this reparation, not be- 
. ing fo adtive for fome time till it can recover 
itfelf. At ( c ) the animal appears, to be hurt 
on one fide; this impreffion, in a little time, 
is fucceeded by another on the oppofite fide, < 
as at (f) } which fcon occafions a divifion. 
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At (JJ is the fide view, and at (<?) the front 
view of the .natural fhape of the animal. 

Fig. 4. is the volvox onifcus, or wood-loufe. 

- At (<?) is the natural fhape of it, as it appears 
full of little hairs both at the head and tail 5 
with thofe at the head it whirls the water 
about, to draw its prey to it ; the feet, 
which are many, are very vifible, bdt re¬ 
markably fo in a fide view at ( dj . At (by 

it is reprefented beginning to divide, and at 
(0) the animals are ready to part: in this- 
. ftate, as if in exquifite pain, they fwim 
round and round, and to and fro, with un¬ 
common velocity, violently agitated till they 
get afunder. This was found in an infufion 
of different kinds of pine branches. 

Fig. 5. is the volvox terebrella or the gimblet. 
This animal is one of the largeft of the kind, 
and is very vifible to the naked eye. It 
'moves along fwiftly, turning itfelf round as 
it fwims, juft as if boring its way. (a} and 
(b) are two views of its natural fhape. (0) 
ihews the manner of its dividing. When 
they are feparated, the lower animal rolls 
very aukwardly along till it gets a groove in, 
in the upper part. (dj reprefents one of 
them lying torpid, by means of the juice of 
the borfsjhoe geranium , with, its fins extended. 
This animal is found in many infufions, par¬ 
ticularly of grafs or corn. 

6b is the volvox. vorax, or the glutton. 
This animal was found in an infufion of the 
Tartarian pine j it varies,its fhape very much, 

contracting 
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Ctontraaing and extending its probofcis, turn- 
mg it to and fro, in various direaions, as at 
a, b, c, d, e. It opens its probofcis under¬ 
neath the extremity, when it feizes its prey. 
Ihe lefs aOive animals, that have lately been 
divided, fuch as thofe at Fig. 2 . a. and Fig. 3. 
a, feive it as food when they come in its 
way: thefe it fwallows down inftantly, as it 
is reprefen ted at Fig. 6. h. and At (/) 
it is ready to divide, and at (g) it is divided, 
where the hinder part of the divided ani¬ 
mal has got a probofcis or beak, to procure 
nourifhment for itfelf, and foon becomes 
a diftindl being from the fore-part. 

Fig. 7. reprefents the appearance of the falts 
in hempfeed, after a month's infufion, from 
the 25th of February to the 25th of March, 
in New-river water. 

Fig. 8. The falts, about a month after, April 
^ 25, appeared in this manner. 

Fig. 9. Thefe figures reprefent them about the 
5th of May, or ten days after. 

Fig. 10. About the 20th of May, they exhi¬ 
bited the figure of precious ftones. 

Fig. 11. .Thefe I have called feminal falts, 
as thefe fmall figures are to be feen in 
moffc of the infufions, riling at different 
times, and exhibiting thefe fhapes, when 
they firft appear diftinctly. 

Fig. 12. reprefents the falts of hempfeed in 
diftilled water, that had been infufed from 
the 30 th of April to the 12 th of May. 

Fig. 
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Fig. 13. {hews the form of the falts when 
the putrefaction had begun to feparate 
their parts into laminae in the diflilled 
water. 

Fig. 14. are the figures of the falts that ap¬ 
peared from the hempfeed, infufed in hard 
pump-water about twelve days, from the 
5th of May to the 17th. 


XIX. On 
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XIX. On the Computation of the Suns 
Defiance from the Earth, by the Theory 
of Gravity: hi a Letter to Mathew 
Maty, M. D. Sec. R. S. from the Rev. 
Mr. Horfley, F. R, S. 


Sir, 

Read June i, A LITTLE Treatife, that has lately 

17 9 ‘ /% been publifhed, again ft Dr. Stew¬ 

art’s method of determining the diftance of the Sun 
by the theory of gravity, has put me upon re- 
confidering a fubje<ft which I had long difmiffed 
from my thoughts. I am far from being convinced 
that Dr. Stewart’s conclufions are <£ erroneous upon 
“ his own principles,” as his antagonift affirms 5 and 
I am well fatisfied that there is no error in the prin¬ 
ciples themfelves. I have always been fenftble that 
an extreme precifton was requiftte in determining 
the mean quantity of the folar force affedling the 
moon’s gravity towards the earth, in order to obtain 
an accurate estimation of the diftance; and this cir- 
cumftance was mentioned by me, in a paper, that I 
communicated to the Society about two years ago *, 
before it had been remarked, that I knew of, by any 
other writer upon the fubject. I muft now declare, 
that the imperfe&ion of the method arifing from this 

* SeePhilof. Tranf. vol, LVII, for 1767, p. 179. 183. 

'Vol. LIX. X ' circum- 
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circumftance is much greater than I was at firfl aware 
of. I owe this better information entirely to the re- 
vifal of Dr. Stewart’s Theorems, not to any thing 
that has been written upon the fubjedf by others. I 
find that if I increafe the mean quantity of the fun’s 
difturbing force, as determined by Dr. Stewart in the 
9th proportion of his Supplemental Tradl, and by 
myfelf, in my former paper, by „,^ - c . s th part of it- 
felf, I obtain, by my own method of computation, 
9 " $ r ■> 394 f° r t ^ ie Sun’s mean horizontal parallax ; 
which feems to be fo nearly the mean of the quantities 
of the parallax deduced from the heft obfervations of 
the tranfit of 1761, that it would be ridiculous to fet 
up, any longer, the conclufions of this theory in op¬ 
position to obfervation. It is much more probable 
that the theory fhould err in fo fmall a matter as 
vs | t .,th of the Sun’s difturbing force, than that 
obfervation fhould err in more than thatisnearlyin L. 
of the whole quantity in queffion. I beg the favour 
of you to communicate this to the Society. 


I have the honour to be. Sir, 

Your moil obedient. 


Oxford, May jj, 
3769. 


and moff humble fervant, 

Samuel Horfley, 


XX. M&teora* 



XX. Meteorological Observations for 1768, made at Bridgwater in Somerfetfhire, and 
at Ludgvan in Mount’s-Bay, Cornwall. Communicated by Dr. Jeremiah Milles, 
Dean of Exeter, and F. R. S. 





'Total of Rain 39,29* 















OBSERVATIONS at Ludgvan in Mount ? s-Bay, Cornwall, 
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XXI. Propofal of a Method for fecuring 
the Cathedral of St. Paul’s from Damage 
by Lightning ; in confequence of a Letter 
from the Dean and Chapter of St. Paul’s 
to James Weft, Ef quire 3 Pr. R. S. 


March $>, 17 6$>, 

The following Letter to the PreCdent was read,* videlicet, 

St. Paul’s, March 6, 1769. 

S I R, 

T H E confideration of the old church of St. 

Paul’s having twice lu fibred by lightning, and 
a ioiicitude to fecure the prefent fabric from fimilar 
accidents 3 which, but for the interception of the 
ilorm by St. Bride’s church, within thele few years, 
might have already happened 5 induce us, the Dean 
and Chapter of this cathedral, to requeft the opinion 
of the Royal Society (fo juftly eminent for the abi¬ 
lities of its members in every branch of fcience), re¬ 
lative to the beft and moft effectual method of fixing 
eleSrical conductors. We ihali efteem ourfelves 
obliged to the very refpedtable body over which you 

prefide. 
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prefide, for their fentiments and directions on this 
fubjedt, and are, with much regard. 

Sir, 

Your mod; obedient, 

humble fervants. 


To James Weft, Efquire, Pre- 
iident of the Royal Society* 


Thomas Brifloi, D. 
Chr. Wilfon. 

S. Barrington. 

J. Lich. & Cov. 


In confequence of this application, it was defired 
that John Canton, M. A. Edward Delaval, Efquire, 
Benjamin Franklin, LL.D. William Watfon, M. D. 
and Mr. Benjamin Wilfon, be a Committee to con- 
hder the above letter, and report their opinion there¬ 
on to the Society j and, accordingly, June 8, 1769, 
Dr. Watfon, at the meeting of the Society, read, in 
his place, a report from the Committee- appointed to 
confider the application from the Dean and Chapter 
of St. Paul’s, relating to the prefervation of that ele¬ 
gant ftrudture from damage by lightning j for which 
report, thanks were ordered to the Committee, and re¬ 
turned to Dr. Watfon : and it was alfo ordered, that a 
copy of the laid report be tranimitted to the Dean and 
Chapter of St. Paufs, figned by the Secretary. 


Report 
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"Report from the Committee appointed to confder of 
the propereji means to fecure the Cathedral of 
St. Paul’s from the EffeSis of Lightning. Ad- 
drejfed to James Weft, Efquire, Pref dent of the 
Royal Society. 

Sir, 

Read June 8, a S, In confequence of a letter addrefied 
£\ to the Royal Society from the Dean 
and Chapter of St. Paul’s, the Society did us the ho¬ 
nour to appoint us a Committee to examine that mag¬ 
nificent ftrudure, and, as far as our experience 
would enable us, to prevent mifchief thereto from 
lightning, by a properly difpoled apparatus ; we lay 
before you the following as our opinion thereupon, 
to be communicated, if you think proper, to the 
Royal Society. And here. Sir, you will permit us 
to take notice of, and acknowledge, the obligations 
we were under to Mr. Mylne, a very worthy mem¬ 
ber of this Society, who is furveyor of St. Paul’s, 
and attended feveral meetings of the Committee. 
This gentleman furniftied us with a great variety of 
information, in relation to the ftrudure of the feveral 
parts of this fabric, which, without his affiftance, 
could not eafily have been obtained. 

As all metals are now known readily to condud 
or tranfmit the eledric fluid, or, which is the fame 
thing, lightning, through them ; the large quantity 
of lead, and fome iron, difpofed in different parts of 
St. Paul’s church, will, by having its feveral parts 

conneded. 
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eonnedled, where there is at prefent no fuch con¬ 
nexion, prevent the ereXing a confiderable part of 
the apparatus, which otherwife we fhould judge ab- 
folutely neceffary. 

We are of opinion that, cceteris paribus, all build¬ 
ings upon the fame level are liable to be injured by 
lightning in proportion to their height: and that 
the danger is increafed by erodes, weather-cocks, or 
pieces of metal, in any form, placed upon or near 
their tops, unlefs there is a compleat metallic com¬ 
munication from thefe to the bottom of the building, 
which metal fhould terminate either in water, or 
moift ground. 

In St. Paul’s church, the objeXs of our more par¬ 
ticular attention were the dome and its lanthern, and 
the two towers at the weft end. The roof over the 
body of the church, being compleatly covered with 
lead, will, we conceive, prevent mifehief thereto 
from lightning ; and the more fo, as the lead on the 
roof joins to that of the feveral leaden fpouts, which 
come down the fades of the building, and terminate 
in the ground at a considerable depth. For our more 
certain information, one of thefe fpouts was examined; 
and it was found to defeend perpendicularly about 
three feet under the furface of the earth: and then, 
after being laid about feven feet in an inclined di~ 
reXion, it ended in a brick drain,-which communi¬ 
cates with the fewer. Thefe circumftances induce 
us to conclude, that what has been juft now deferibed 
is a fufficient metallic communication between the 
roof of the church and the ground. 

No part of this whole fabric feems to be in fo 
dangerous a fituation of being injured by lightning, as 

Y 2 the 
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the {tone lanthern placed above the dome. This 
danger arifes not only from its height, but from the 
different pieces of metal in different parts of it, being 
at prefent detached and feparated from each other. 
This ftone lanthern is fupported by a truncated cone 
of brick-work, of no more than eighteen inches, or 
two bricks, thick. To the honour, however, of the 
architectural fagacity of Sir Chriftopher Wren, who 
was formerly our Prefident, this fupport of the lan¬ 
thern, which has already flood much above half a 
century, has not in the leaf!: given way in any of its 
parts. How far it would fuftain the violence of a 
ftroke of lightning will, it is to be hoped, never be 
tried: and what we have now to propofe will, we 
flatter ourfelves, leffen the probability of its being In¬ 
jured by It. The firft objedt of our attention, there¬ 
fore, was to make a compleat metallic communica¬ 
tion between the crofs, placed over this lanthern, and 
the leaden covering of the great dome j as from its 
height, if any lightning was in its neighbourhood, it 
would moft probably affect the crofs. 

This crofs with the ball, both compofed of metal, 
are fupported by, and connected with, feven iron rods. 
Thefe defcend perpendicularly through the fmall 
leaden dome, which covers the lanthern, and are in¬ 
serted into and pafs through a ftrong frame of timber, 
placed horizontally under that dome. The lower 
extremities of thefe iron rods are fattened to the un¬ 
der furface of this timber frame with iron nuts and 
fcrews. 

From this timber work, feveral large iron bars, 
placed at fome diftance from the ends of the above- 
mentioned iron rods, defcend obliquely, and are fixed 
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in the ftone-work of the lanthern. The tipper ends 
of each, of thefe oblique iron bars pafs through the 
frame of timber before mentioned, and are faftened 
to its upper furface with iron nuts and fcrews. Be¬ 
tween thefe iron bars and the leaden covering of the 
great dome, there is at prefent no metallic communi¬ 
cation. To this arrangement, therefore, is owing the 
danger from lightning, which the Committee appre¬ 
hends that this part of the building is liable to. To 
obviate which, we are of opinion, that four additional 
iron bars,, each not lefs than an inch fquare, fhould 
be fecurely placed over the frame of timber before 
mentioned in fuch a manner, that one end of each 
of thefe four additional iron bars may be in con tad! 
with one of the perpendicular iron rods, and the 
other end of each be in contadl with one of the iron 
nuts and fcrews, which fallen the obliquely de¬ 
fending iron bars to this frame of timber. At the- 
bottom of thefe oblique iron bars, juft above where 
they are inferted into the ftone-work, the Committee 
recommends, that, a ring, made of bar iron, of about 
an inch fquare, fliould be placed fo as to be faftened to,, 
and be in contact with, thefe iron bars. 

From this propofed ring to the upper part of the 
lead which covers the great cupola, the diftance is- 
about forty-eight feet. In this fpace, we are of opi¬ 
nion, that four iron bars fliould be placed, each not' 
lefs than an inch fquare. Thefe fliould be fixed with¬ 
in the lanthern in fuch a manner, that the upper end 
of each fliould be faftened to, and in contadl with,, 
the iron ring before mentioned, and their lower ends 
in contadl with the lead on the upper part of the cu¬ 
pola j from which the metallic communication is* 

compleatt 
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compleat to the lower end of the pipes, that difeharge 
the water from the circular part of the great cupola, 
upon the floor of the Irene gallery. 

From the bottoms of thefe pipes, which terminate 
with a llioe of lead within half a foot of the floor of 
the ftone gallery, the metallic communication is again 
interrupted to the top of the leaden pipes, which con¬ 
vey the water from thence. Here it is pfopofed, that 
conductors of lead, not lefs than four inches in breadth 
and half an inch in thicknefs, fnould be placed fo as 
to be in contact with the bottom of four of the pipes 
that come from above, and with the top of four of 
thofe that defeend. Lead is recommended to be em¬ 
ployed here, as more readily adapting itfelf to the va¬ 
rious curvatures it mud meet with in the now pro- 
pofed arrangement. 

Thefe la ft pipes, after defeending below the colon¬ 
nade, near the circular ftair-cafes, make their appear¬ 
ance upon the outfide of the drum-part of the cupola ; 
where they are bent at obtufe angles, and difeharge 
their water upon the roof of the church. From thefe 
angles to the roof the diftance is about five feet. Here 
then is another interruption to the metallic commu¬ 
nication. This is propofed to be compleated by con¬ 
ductors of lead, fimilar to thofe before mentioned, 
which fhould be fo placed as to be in contact 
both with the bottom of the, pipes and the adjoining 
roof. "" 

From the roof, as has already been mentioned, the 
leaden pipes are continued below the furface of the 
earth, and terminate in a drain; and thus, by the 
method now directed, the metallic communication 
will be compleated from the crofs on the top of 
5' St. Paul’s 
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St. Paul’s church to Tome feet below the furface of 
the ground. 

The Committee then turned their thoughts to¬ 
wards the two towers at the weft end of the church; 
and here they beg leave to obferve, that in one of 
thefe towers, between the pine apple and the leaden 
bell-fhaped covering near it, placed at the top of each 
of thefe towers, there is no metallic communicatson 
deferving notice, till you come to the lead on the roof 
of the church. This diftance is eighty-eight feet. 
To this tower, therefore, it is propofed to adapt a rod 
or bar of iron, not lefs than an inch and a quarter 
fquare, in fuch a manner that one end of the bar 
fhould be in contadt with the metal communicating 
with the pine apple on its top, which is of copper, and 
the other end with the lead on the roof of the 
church. 

In the middle of the other tower, in which the great 
bell is hung, there is an iron flair-cafe of confiderable 
height, which is placed in the middle of it, in order 
for the more conveniently coming at the clock-work. 
The top of this flair-cafe is at no great diftance from 
the leaden covering upon the top of the tower : but 
from the bottom of this flair-cafe to the roof of the 
church, between which there is no metallic commu¬ 
nication, the diftance is confiderable, not lefs than- 
forty feet. The Committee recommend, therefore, 
that a bar of ii on, of an inch and a quarter fquare, 
may be placed between the pine-apple, or the lead in 
contadt with it, and the upper part of this flair-cafe; 
and that another iron bar, fimilar to this laft, may be 
adjufted fo, as to pafs from the bottom of the flair- 
cafe to the lead on the roof of the church. The roof, 

as 
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as has been already mentioned, communicates with 
the leaden pipes, and thefe with the ground, 

Thefe towers, from their near fituation to the cu¬ 
pola, which is a building fo much higher, may pof- 
fibly be lefs liable to milchiefs from lightning than if 
they were ereded at a more considerable diftance. 
As the direction of the lightning is, however, uncer¬ 
tain, from a variety of caufes, as alfo to what extent 
one building will pro ted another, the Committee are 
of opinion, that this apparatus to the towers will be 
expedient. 

It is to be remarked, that wherever iron is em¬ 
ployed as a conductor of lightning, efpecial care muft 
be taken to prevent its becoming rufty j as, from be¬ 
ing long expofed to the moift atmofphere, it will be 
corroded to a considerable depth : and fo much of the 
iron as is corroded ceafes to be of ufe as a conductor j 
the Committee therefore have, in direding the fize of 
thefe iron bars, made fome allowance for the wafte of 
the iron by ruft. 

The fize, as well as number, of the iron bars re¬ 
commended here by the Committee, are only to be 
confidered as applicable to St. Paul’s, and not as a 
ftandard for any church or building of lefs dimen- 
fions 3 as in thefe laft, condudors of a fmaller fize, 
and fewer in number, may anfwer the purpofe as fe~ 
curely as the larger. But St. Paul’s church is parti¬ 
cularly circumftanced : it is an edifice not only of 
great height, but its cupola, to fay nothing of the lead 
on the body of the church, prefents a large furface of 
metal to the clouds j on which account it is very li¬ 
able to receive greater quantities of the eledric fluid; 
and, from large quantities of fuch an elaftic power, 

great 
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great mlfchiefs may arife to this magnificent build¬ 
ing, in confequence of obftruCfcions the fluid may 
meet with in palling through it. For thefe reafons 
we have recommended very large conductors, that it 
may pafs through them into the ground, as readily as 
it enters. 

Thefe, Sir, are our fentiments in relation to the 
matter, referred to us by the Royal Society, upon the 
requeft of the Dean and Chapter of St. Paul’s. If 
they Ihould be acceptable to the Society, and by their 
means to the Dean and Chapter; and if, by being 
carried into execution, they Ihould at all contribute to 
the prefervation of that noble fabric, it will be a great 
fatisfa&ion to us. We are, with very great refpedr. 

Sir, 

Your molt obedient, 

humble fervants, 

W.Watfon. 

B. Franklin. 

B. Wilfon. 

John Canton. 

7 June, 1769. Edward Delaval. 
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XXII. Obfervation of the late Franfit of 
Venus : In a Letter to James Burrow, 
Efquire ,, F, P. R. S. By Mr. James 
Horsfall, F. R S. 


Si Rj 


Read June s, T OOKING upon it as the duty of 

1?69 ' jj_ j every member of the Royal Society, 

to contribute their mite' towards the difcovery of 
fuch an important matter as The dimenjions of the filar 
fyftem, I therefore take the liberty to communicate to. 
you the following obfervatiofts, made upon the late 
tranfit of Venus. 

They were made with a Gregorian telefcope, mag¬ 
nifying at leaft ioo times. 

The time undermentioned is equal time. 

The rate of going of the two clocks had been cor¬ 
rectly afcertained by my friend Dr. Bevis, and my- 
felf, by obferving the Sun pafs the meridian for feve- 
ral days preceding the day of the tranfit. 

My fituation was upon a platform laid upon the 
ridges of my own chambers near the Middle Temple 
Hall: confequently, the great volumes of fmoke arifing 
from the houfes to the north-weft were no fmall im¬ 
pediment to a good obfervation : this was very re¬ 
markable at the time of internal contaSi. The Sun’s 
limb undulated then prodigioufly, and there was alfo 
a guft of wind which made the telefcope vibrate, but 
' . not 
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not fo much as once to lofe the planet out of the 
field. I pronounced that moment (I mean that of 
internal contadl) as foon as I faw a lambent light 
(not a well-defined light) whirl round the opaque limb 
of the Planet; from whence I am inclined to think I 
pronounced that too early by two or three feconds. 

The firit part of this rare phenomenon, which I 
beheld, was a kind of penumbra, at y h 8' 50". 

I then counted 1, 2, 3 to 8^, and plainly difcerned 
the dark limb of Venus make a dent very near the 
vertex of the Sun’s limb. 

At 7 h 26' 24-" I perceived the lambent light above- 
mentioned ; at which time the Sun was not above ± 
of a degree above the top of a chimney„ 

This is a fimple and faithful relation of what I ob- 
ferved, which I had not even copied till this morning, 
after you was pleafed to notify your expectation- 
I am glad of this opportunity publicly to acknow¬ 
ledge the many obligations you have been pleafed to 
confer on me j and am. 

Sir, 

(with great refped), 

Your much obliged, 

and mofl obedient, 
humble fervant, 

J. Horsfall. 


Middle-Temple, 
8 June, 1769. 
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XXIII. An Account of the Ohfervatiom of 
the 'Tranft of Venus and of the Eclipfe of 
the Sun, made at Shirburn Cattle and at 
Oxford* By the Reverend Thomas 
Homlby, M. A. F.R. S. and Savilian- 
Rrofejfor of Afronomy in the Univerfly of 
Oxford. 


Read jane H E weather,, on the morning of 

17 9 ‘ JL 3-d of June, was fo very unfa¬ 
vourable, both at the obfervatory of the Earl of 
Macclesfield and alfo here at Oxford, that there was 
very little reafon to expert that we fhould be able to 
make any obfervation. But here, a few minutes be¬ 
fore noon, the clouds began to break, and I was en¬ 
abled to obferve the tranfit of the Sun’s confequent 
limb over the meridian. At one o’clock in the after¬ 
noon, the Iky was again overcaft, and it rained for 
fome time f but towards three o’clock, the clouds 
were difperfed, the Sun flhone out clearly, and at five 
o’clock there was hardly a cloud to be feen. The 
preceding evening was alfo fo very favourable, that 
the feveral perfons who propofed to make obferva- 
tions of. the, tranfit, had an opportunity of adjufting 
their inftruments. * 

The Right Honourable the Earl of Macclesfield 
made ufe of an excellent refracting telefcope of 31 

feet, 
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feet r made by Mr. Dollond, with a treble objed- 
glafs, magnifying 150 times j and at y h y' 
apparent time, was certain that the planet had fen- 
fibly advanced upon the Sun’s dilk, having feen a 
fmall imprefiion upon the zenith part of the Sun’s 
limb near a minute fooner. At y h 23' 13" mean 
time, or y h 2§ r 2%"^. apparent time (as reduced from 
fidereal time), his Lordfhip determined the internal 
eontad, which he judged to happen when the dark, 
penumbra, which was fo fenfibly perceived between 
the limbs of the Sun and Planet, was loft upon the 
completion of the thread of light. His Lordfhip 
obferved at a fmall diftance from the obfervatory, by 
means of a ftop-watch, which was let go at the in- 
ftant he judged the total ingrefs to happen, and im¬ 
mediately compared with the obfervatory clock.. 

Mr. Bartlett, a very excellent obferver, who has 
been conftantly employed in the obfervatory for many 
years, obferved with a 14 feet refrador on the north- 
fide of the obfervatory, within hearing of the clock,, 
the feconds of which were counted by Mr. Phelps, 
the other affiftant obferver. At y h y f 4 // apparent 
•time, Mr. Bartlett firft faw Venus upon the Sun j 
and at y h 23' io"^. mean time, or y h 25' 26"' ap¬ 
parent time, he judged the ingrefs to happen, the te- 
lefcope magnifying near 60 times. 

Lady. Macclesfield was alfo pleafed to attend to the 
obfervation; and at y h 25' 16 "i £ apparent time,, 
judged the fecond internal eontad to happen, with a 
refrading telefcope of 6 feet, through which the 
penumbra before mentioned, was- hardly, to be di~ 
ftinguifhed.. 

The- 
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The fky, though free from clouds, was charged 
with vapour, which occasioned a conftant undulation 
of the limbs of the Sun and Planet; and the wind 
Sometimes blew fo hard as to incommode the ob~ 
fervers. 

On the next morning the fky was very favourable 
to observation, and Mr. Phelps determined the eclipfe 
of the Sun to begin at i8 h 3 \z' 45",7 mean time, or 
i8 h 34' 56",7 apparent time, and to end at 2o !l 1 j’ 
23''',5 mean time, or 20 h ig' 33^,8 apparent time. 
The Earl of Macclesfield obferved the end to happen 
one Second later, making uSe of Mr. Dollond’s re¬ 
fractor. 

The latitude of the obfervatory at Shirburn Caftle 
is 51° 39' 22", as determined by observations of the 
Pole.Star, at Several different times; and is 3' 57" of 
time weft of Greenwich, and i / 6 " to the eaft of 
Oxford, as appears by computing the difference of 
meridians between Mr. Short’s houfe, Shirburn 
Caftle, and Oxford, as they refult from the obferva- 
tions of the Sun’s eclipfe on April 1, 1764. 

I propofed to obferve the tranfit of Venus and the 
Sun’s eclipfe in the upper room of the tower of the 
Schools, which, though the floor of it be very un- 
fteady, yet from its elevated fituation afforded me 
the cleareft view of the north-weft part of the horizon, 
and is indeed the beft place for making occafional ob- 
fervations in different parts of the heavens, and at 
different altitudes, which this place at prefent affords. 
The clock, furnifhed with a compound pendulum, 
was for fome time carefully compared with another 

clock 
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elock of the fame conftru&ion, which is fixed in a 
fmall obfervatory in the houfe where I live, and 
which I had altered from fidereal to mean folar time, 
for the eafier comparifon of thofe clocks, which feve- 
ral gentlemen had procured, in order to obferve this 
rare and curious phenomenon. The time was de¬ 
termined by meridional tranfits of the Sun, taken 
with a tranfit inllrument made by Mr. Bird, and 
placed very exadtly in the plane of the meridian, the 
focal length of the objedt-glafs being 43 inches. The 
motion of both clocks was perfe&Iy even, and 
regular. 

The atmofphere was & loaded with vapour, and 
the limb of the Sun was in fuch a conftant date of 
undulation, that 1 determined to obferve the exter¬ 
nal contact with a refractor of 12 feet, furnifhed- with, 
a fyftem. of eye-glaffes, and magnifying 68-times. I 
had found, by a previous computation,,that the Planet: 
would make the firft imprefiion upon the Sun’s upper 
limb, about nineteen minutes of a degree to the right- 
hand of a vertical circle palling through the Sun’s 
center. I therefore kept my eye conftantly. fixed 
upon, that part, and. at y h $' apparent time* I' 
perceived that a. fmall part of the Planet’s diameter- 
had certainly entered upon the Sun’s diflc; the im- 
preffion, which I had- obferved for a few feeonds be¬ 
fore, having continued upon that part. While the 
Planet was, palling over the Sun’s edge, I determined, 
with the old micrometer applied to the 12 feetglufs,, 
the following differences of declination between- the 
northern limb of the Sun, and the fouthern limb of 
Venus, with, as much accuracy as the unfteadinefs-. 
of the floor, would permit. 

Mearn 



[ *76 ] 

Mean Time. 
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7 

8 

48 

3 

35*2 

7 

11 

37 

3 

44 >$ 

7 

. n 

28 

3 

46,4 

7 

14 

57 

3 

S°A 

7 

15 

42 

3 

53> 6 


But as the time of the internal contact began to 
draw nigh, I dire died a refradtor of yL feet, with a 
double objedl-glafs, to the Sun, made by Mr. Dol- 
lond, and magnifying 90 times ; and foon after 
7 h 2 i r mean time, perceived that the Planet appeared 
to be wholly entered, upon the Sun, though the 
limbs of the Sun and Venus were not adtually fepa- 
rated ; that part of the Sun’s edge, where the ingrefs 
happened, being very fenfibly obfcured by a penum¬ 
bra, and the limbs appearing to be united, by a kind 
of ligament of a confiderable breadth. This liga¬ 
ment became narrower and narrower, and was at 
length reduced to a point, and adtually broken at 
7 h 2i' 57"i mean time, or j h 24' 13T*. apparent 
time. At 7 b 24' 23" apparent time, the thread of 
light between the edges of the Sun and Venus, which 
was before compleated, now appeared to me of a 
very fenfible breadth, and to equal _’_th of the Pla¬ 
net’s diameter. If I have eftimated this breadth 
properly, the true internal contadl rnuft have hap¬ 
pened confiderably more than a minute fooner. The 
Swedifh aftronomers have defcribed this appearance 
very nearly as I faw it j but according to the ac- 

3 count 
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count * given by Mr. Mallet, the interval of time be¬ 
tween the true and apparent ingrds, when the limbs 
appeared perfectly to coincide, and when the ligament 
was obferved to be broken, did not exceed 53'A 
according to Mr. Me lander’s chfervadou, and amount¬ 
ed to 56", according to Mr. Wargentin. This ap¬ 
pearance, in all-probability, is occasioned by the re- 
fraction which the rays of the Sun fuffered in palling 
through the high and denfe atm'ofphere of the Planet, 
and was perhaps rendered more fenlible by the va¬ 
pours near the horizon 5 as a Similar appearance was 
obferved at the Second internal contact, in 176 r, at 
very considerable altitudes, though in a fmaller de¬ 
gree. But it will, I fear, occasion a much greater 
uncertainty in the quantity of the 'Sun’s parallax de- 
ducible from thefe oblervations, than was reafonably 
expetted. 

By a mean of fix observations, I found the Planet’s 
diameter ; being not greater than 59",o 

from four of the oblervations, all agreeing precifely 
to the fame part of a fecond j nor Id's than 56 ",9 by 
the lead of the other two. • ; . 

About fifteen minutes after the internal con tad, a 
very thick and black cloud, which moved towards 
the eafi:, with a How motion, along tlpe fkirts of the 
horizon, prevented any further oblervations. 

The next morning, the Iky being perfectly clear, 
and the limb of the Sun undulating but in a final! 
degree, I made the following oblervations of the 
Sun’s eclipfe. 


* Phil. Tranf. 1766, p. 77. 

Vol. LV 1 II, A a . App, 
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App* Time® 

h / // 

At 18 33 45 

3 6 4 

3 6 \5 
46 circ, 

54 44 

55 15 

56 11 

18 57 7 

19 5 12 

6 14 
6 38 
8 14 
10 14 
30 28 
16 8 

19 16 32 
19 17 51 

18 37 

19 11 

19.5 8 

20 52 

21 28 

22 12 

22 48 . 

23 38 

24 28 


Beginning of the eclipfc. 

The double fpot (a) immerges. 

covered. 

A large irregularity on the Moon’s 
edge appeared on the Sun’s diflc. 
The Moon touches the hazinefs 
furrounding the largeft fpot(^). 
Nucleus of the fpot ( b) immerges. 
D° covered. 

Hazinefs of ( b ) covered. 

The Moon touches the hazinefs 
furrounding the fpot (c). 

The nucleus immerges. 

covered. 

The fpot (d) covered. 

The fpot (f) covered. 

The fpot (g) covered. 

The fpot (Z?) immerges. 

The fpot {Jo) covered. T " 
Lucid parts meafured 15 15,7 

15 12,7 

*5 9>5 
1 5 M 
H 53>° 

*4 49*7 

14 44,5 

14 4L3 
14 40,4 

*4 39>5 

■ App. 
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App* Time* 


h f 

// 

/ Tf 

2 5 

8 

14 44,6 

2 5 

44 

14 4.8,3 

26 

3 1 

14 49,8 

27 

1 9 

H 5°>5 

28 

1 9 

H 54>5 

28 

53 

14 59,r 

29 

3 8 

l 5 L 9 

3 ° 

i 5 

I 5 4>7 

l 9 52 

37 

The ipot (c) totally uncovered. 

55 

*7 

(b) begins to emerge. 

55 

39 

(z6) totally uncovered. 

20 15 

3 ° 

(2) totally uncovered. 

20 18 

3 6 

Eclipfe nearly ended. 

20 18 

424 

Eclipfe ends. 


The fpots are marked with letters in the order in 
which they were covered by the Moon. 

Many irregularities were obiervable upon the 
Moon’s limb ; though none of them were fo pointed 
as fome which I obferved in the eclipfe of the Sun, on 
Auguft 16, 1765. 

Towards the end of the eclipfe, the Iky began to 
be hazy; which hazinefs increafed, and was very 
confiderable at ten o’clock in the morning. 

On the top of New College Tower, the Reverend 
Mr. Lucas, Fellow of New College, with an excel¬ 
lent acromatic telefcope cf 6 feet, magnifying bo- 
times, was certain that the external contact of Ve- 

A a -2 mis-. 
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nus with the Sun was palled at 7 11 6 / \i n apparent 
time, having perceived a fmall impreifion upon the 
Sun’s edge leveral feconds fooner; and the Reverend 
Mr. Clare, Fellow of St. John’s College, with the 
fame inftrument, judged the thread of light to be 
completed aty h 04' 2 8 Y , having obferved the limbs 
to be in contact leveral fcconds fooner. 

The next morning Mr. Lucas obferved the begin¬ 
ning of the Sun’s edipfe at i8 h 33' 47 // , and the end 
. at 2o h 18 ; 37". 

Mr. Sykes, of Brazen Nofe College, with 
an acromatic re fra <51 or of 31 feet, made by Mr. 
Dollond, fir ft faw Venus upon the Sun at y h 6' o", 
and obferved the thread of light to be completed 
at 7 11 24' 22". 

Mr. Sbuckburgh, of Balliol College, obferved there 
the external contad of Venus with the Sun at 6' 8" 
apparent time, and the internal contad at y h 2\' 25" ; 
though at 7 11 23' 16", he judged that the center of 
the Planet was removed more than its own femi- 
diameter from the Sun’s limb, or that the true inter¬ 
nal contad was then adually paft. He is of opinion 

that the obfervation of the completion of the thread 
of light could not be made nearer than to 8" or io Y , 
on account of the undulation of the limbs: and he 
farther adds, that when Venus was wholly entered 
upon the Sun, he could no longer perceive the penum¬ 
bra that attended the Planet before the apparent con- 
tad ; but that in the room of it there appeared a fmall 
circle of light, fomewhat more luminous' than the 
furrounding parts of the Sun. Mr. Shuckburgh alfo 
obferved the beginning of the eclipfe at j 8 h 3.3' <51", 
5 and 
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and the end at no 1 ’ i8 ; 3S^, with the appulfe of the 
Moon to feveral of the lpots. 

In an unfurnished room of the Hofpital, that com¬ 
manded the north-weft part of the horizon, Mr. Ni¬ 
kitin of St. Mary Hail, and infpedor of the Ruffian 
gentlemen fent here for their education by the Era- 
prefs, of Ruffia, and Mr. Williamfon, of St. Alban 
Hall, both well verfed in the Mathematics, made the 
following obfervations of the tranilt, with a refleftor 
of 10 inches, and a refrador of S feet: 

iftext. cont. Ingrefs. 
h / if h ' // 

Mr. Nikitin 7 6 44 7 24 154 

Mr. Williamfon 7 6 29 7 24 104 j 

The tranfit and the eclipfe were alfo obferved here 
by the Reverend Mr. Henley, F. R. S. and Mr. Cy¬ 
ril Jackfon, A. B. and Undent of Chrift Church. 
But as Mr. Horfley propofes to lay the obfervations 

before the Society, I have only to add, that I be¬ 

lieve them to have been made with all the accuracy 
and care that the circumftances of the time and 
place would permit; and that thofe gentlemen are 
not iefs diftinguifhed by their zeal for aftrononiical 
and mathematical inquiry, than for their extenlive 
knowledge and erudition. 

The latitude of Oxford is 51° 45'15", as deter¬ 
mined by myfelf, from feveral obfervations of the 
Pole Star, both above and below the Pole, with an 
excellent mural quadrant, of 32 inches, made by 
Mr. Bird 3 the focal length of the teiefcope being 

34 inches. 
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34 inches. I am the rather induced at prefent to 
mention this, as the latitude of Oxford, given by 
Mr. De la Lande in the ConnoiJJance des Temps, 
and attributed to me, was determined by the late 
Profeffor Blifs, from obfervations made with a fmaller 
and lefs perfect inftrument. The longitude of Ox¬ 
ford is 5' 3" or 5 ; 4" to the weft of Greenwich, 
the former quantity being deduced frow a compa- 
rifon of the Sun’s eclipfe, obferved by myfelf, with 
Mr. Short’s obfervation, an allowance being made in 
the computation for the figure of the earth, in the 
effedt of the Moon’s parallax. 


Oxford, June 14. 
1769. 


Thomas Hornsby. 


XXIV. Venus 
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XXIV. Venus obferved upon the Sun at Ox¬ 
ford, June 3, 1769 : By Samuel Horfley, 
LL. 'B. ReSior of St. Mary, Newington, 
in Surrey, F.R.S . 


Read June 15, Tl yT Y regulator was moved to the 

1769. place of obfervation on Wednefday 

evening, and fet a going on Thurfday ; and, between 
that time and nine o’clock on. Sunday morning, 
many comparifons were made of it with Mr. Horni- 
by’s obfervatory clock, by which its rate of going and 
difference from Mr. Hornfby’s clock, at the time of 
obfervation, were pretty well determined. At io / 
before feven, by my regulator, I began to obferve and 
to count the feconds, and about 3' and 3 or 4" after 
feven, I defcried a very fmall black notch on that part 
of the Sun’s limb where I expedted the Planet} but it 
was then fo fmall, that I was in doubt whether it 
was any thing more than an appearance occafioned 
by the horizontal vapours, which were more copious 
than I could have wifhed, and made the Sun’s edge, 
as ufual, appear ragged in many parts. But by 5' 
after feven, this notch was grown fo large, that no 
doubt remained with me that it was the Planet. 

This was my obfervation of the external contact, 
which I write, however, chiefly by recolledion ; for, 
having had no experience of this obfervafeb before, 

not 
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not having obferved the tranfit of 1761, I had con¬ 
ceived a prejudice that it would not be poflible to 
obferve the external contact with any accuracy, "and 
therefore I neglected to make any other minute of 
what I law of it, but that 1 was certain that the Pla¬ 
net was upon the Sun by $' after (even, by my regu¬ 
lator. Mr. Cyril Jackfon, a iludent of Chrift Church, 
who obferved in the fame room with me, told me, 
when all was over, that he thought he had notice of 
the Planet’s approach, by a more vehement undulation 
in that part of the Sun’s limb where the Planet en¬ 
tered than in any other, which he perceived a very 
fhort time before he faw the Planet. I confofs that 
I was not fenfible of this circumftance. I obferved 
with an 18 inch refledor ; Mr. Jackfon ufed a re- 
frador of Mr. Dollond’s of nine feet. The wind 
was high, and very troublefome to both of us, by the 
motion it gave to our inftruments. 

When the Planet had been fo long upon the Sun’s 
limb, and fo large a part of its circle was plainly en¬ 
tered, that I thought the internal contad was near at 
hand, I was much aftonifhed to find the fin ape of 
the black fipot fuddenly altered from a large fegment 
of a circle, to what I have attempted to exprefs very 
rudely by a iketch, fee Tab. VII. Fig. 1. where 
the lower part, which (till feemed the fegment of a 
circle, is conneded with the Sun’s limb, by a kind of 
ligament of darknefs terminated on each fide by right 
lines. The ligament detached itfelf from the Sun’s 
limb; and the light, as I thought, was vifible, all 
round the Planet, at j h 21' 5a", by my regulator, 
an 4 not earlier to my eye. And this I fet down as 
the injgr$ai contad. The moment that I perceived 

the 
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the ligament detached from the Surfs limb, 1 turned 
nw eye to the clock, to catch the minute, and to be 
fatisfied that I was right in my counting of the fe- 
conds And when I returned my eye to my teles¬ 
cope 'which was before or not later than the 55 th 
fecond, I found that the thread of light between the 
limb of Venus and the limb of the Sun had fcnfible 
breadth, and the fhape of the Planet was perfedly 
circular. Mr. Jackfon reckoned the internal contact 
at 7 h 21' iih by our regulator. He judged of it as _ 
T did by the detachment of the ligament, which he 
few, as well as I, from the Sun’s limb. My regulator, 
when it was firft fet a-going, feemed to gam oft 
Mr. Hornfby’s obfervatory clock for fome hcuis 
(the pendulum, perhaps, not being come to its na¬ 
tural fwingV But on Friday evening, about a 
nuarter after eight, it was too flow for Mr. Hornlby s 
clock it.". On Saturday, half an hour after noon, 
it was 18",o too flow. And Saturday evening, at 
0 h so', it was 27" too flow , and on Sunday morn- 
fngf about nine o’clock, it was 32 or 33 too 
flow. So that at the time of the internal contaft it 
was 25" \ or 26" too flow for Mr. Hornfby s ob- 

* 7 S much furprized, upon comparing notes with 
Mr Hornfby, to find that he had judged the internal 
contact 14" I or 15" earlier than I did. 

The foregoing narrative of what I faw, I have 
drawn up Tune 8th, having not converted with any 
other obfervers, except Mr. Hornfby and Mr. Jack¬ 
fon and Mr. Mafkelyne, whom I met m the ftre?t 
this’ day, and talked with him very curfonly. And 
that my account may be purely of what l &w, as it 
Von. LIX. B b itruck 
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ft ruck me at the time,, before my own ideas were 
blended with-thofe of other people, and altered (as 
may fometimes be the cafe by communication) from 
what they originally were in my own mind, I finalL 
prefent this hafty memoir as I have drawn it up, 
without any correction or alteration*. 

Samuel Horfley* 


N. B: The figure that I have given: does not (I 
believe) exprefs accurately the proportion of the liga¬ 
ment to the circular fegment of Venus’s difk. I think 
that the right lines, which terminated the ligament, 
die not go off from the limb of Venus in angles quite 
fo (harp as my figure exhibits. Nor do I think their 
convergence was fo great as-1 have drawn, it.. 

June io, 1769,. 


June 13, 1769. Since I wrote the above, I have 
received from Mr. Hornfby a minute of the differ¬ 
ence of his clock from mean time, at the time of 
obfervation,. which I forgot to bring away with me 
from Oxford, and therefore could only ftate my oh- 
fervation before in the times of my own regulator 
and Mr. Hornfby’s clock. I now fubjoiri my obser¬ 
vations reduced to mean time at Oxford, reckoning 
Mr. Hornfby’s clock too faft for mean time by 5" £ 
at the hour of obfervation. 

External 
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h f 


External contadt —— 
Detachment of the ligament 


tf 


7 3 

7 22 


2 3 

12 


I have likewife obtained from my, brother, Mr, 
John Horfley, a minute of his obfervatjon made at 
Greenwich with an excellent refractor of Mr. Dol- 
lond’s, which magnified, however, only '50 times. 
My brother allures me, that he did not fee the liga¬ 
ment which I have deferibed, though it was feen by 
Mr. Mafkelyne and by others, at Greenwich. He 
has fet down, however, two different dates of the .to¬ 
tal ingrefs. One, which he calls' ciofe contact with¬ 
out any light, appearing between thelinibs.of Venus and 
the Sun, at y h 28' 15", apparent time at Greenwich. 
Another, which he marks thus, C£ a thrpad of light, 
ft fine as you -can imagine, appearing between;' at 
7 h 29' 28". Here is an interval of J2, rf between the 
ciofe contact and the appearance of light. The time 
of the appearance of the light being reduced to mean 
time, and to the meridian of Oxford (reckoning the 
meridian of Oxford 5' 4."' weft of Greenwich, as it 
is ftated in Mr. Mafkeiyne’s Tables), was y h 22' 9", 
which is only 3" earlier than my obfervation of the 
detachment of the ligament. Now from hence I 
conclude, that the magnifying power of the telefcope, 
which my brother ufed, was too frnail to Jhcw him the 
fhape of the ligament, yet the ligament had its effedf 
with refpect to obftrudting the Sun’s light, which he 
perceived about the fame time as others, who ufed 
glades of greater force; which feems to be a ftrong 
.confirmation of the reality of what we faw: or that 
there actually was a part of the Sun’s difk, which 

B b 2 . remained 
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remained r obfcure (from what caufe I do not at pre- 
fent enquire) for feveral feconds after the limbs of the. 
Planet and the Sun were feparated. I think this 
worthy of remark, becaufe I hear that the appearance 
of the ligament, which 1 have defcribed, has been im¬ 
puted by fpme to an inaccurate adjuftment of the 
giaffes to the obferver s eye. 


•S. Horfley. 


In the foregoing Paper, I have given feveral compa¬ 
nions of my clock "with Mr. Hornfby’s.. Its differ¬ 
ence from Mr. Hornfby’s, by a mean of all the com¬ 
panions, will be found 2 5 Vi, at the time of obferva- 
tion. But I rely chiefly on the companions of Satur¬ 
day night and Sunday morning, which make the, 
difference 26". 


XXV. Ob/er- 
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XXV. Ohfervations of the lajl 'Tranfit of 
Venus, and of the Eclipfe of the Sun the 
next Day ; made at the Houfe of Jofhua 
Kirby, Efquire , at Kew *. By J ohn Bevis,, 
M.D.F.R.S, 


Read June 15, TN the morning of June 2, 1769, I' 
17 Jl fixed my equal altitude inftrument, 
and carefully rectified it; and, applying the proper 
correction to the fore and afternoon’s correfponding 
altitudes of the Sun, I found that Mr. Kirby’s clock,, 
whole rate of going was well regulated to mean fblar 
time, at noon was 2' 5" before the mean time ; 
whence I deduced the apparent times of my obferva- 
tions. June 3, in the evening, I was alone in a 
room where I had a very commodious view of 
the Sun. My telefcope was a very good refledtor, 
of about three feet and a half focal length, with an 
aperture of near fix inches, and a magnifying power 
of 120 times; it was fteadily fupported, and go¬ 
verned by rack-work, and i had a flop-watch in 
my hand. Mr. Kirby at the clock. 


* Mr. Kirby’s houfe is exactly 4"! of time eaft of his 
Mkjefty’s domeftic obfervatory, and 1' 14" weft of the Royal? 
ohfervatory at Greenwich. 

5 - ^PB*- 
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App. time. 
i h / n 

Jane 3, 7 9 59 I perceived a fudden boiling or 

tremor at the very fummit of 
the Sun’s limb, very different 
from what we ufually call an 
undulation of his limb : 8 

10 7 or 9" after which, I called 

out now! upon difcerning, at 
the fame place, a very fmall 
indentation of Venus. I 
think I may put the external 
contact about 3" fooner. 

28 8 The Planet feemed quite en¬ 

tered upon the difk, her up¬ 
per limb being tangential to 
that of the Sun: but, inftead 
of a thread of light, which I 
expedted immediately to ap¬ 
pear between them, I per¬ 
ceived Venus to be dill con¬ 
joined to the Sun’s limb by a 
flender kind of tail, nothing 
near fo black as her difk, and 
ihaped like the neck of a Flo¬ 
rence flafk, 

28 17 The faid tail vanifhed at once, 
and, for a few feconds after, 
the limb of Venus, to which 
it had been joined, appeared 
more prominent than her 
lower limb, fomewhat like 

the 
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the lefier end of an egg, but 
foon refumed its rotundity. 

In a few minutes more the 
whole circumference of Ve¬ 
nus became very ill defined, 
and befet with afperities, 
which I have reprefented, as 
well as I could, in my Figure 
(Tab. VII. fig. 2.). Thefe 
were amazingly agitated by a 
fort of curling, quick motion 
not eafily to be defcribed. A 
gentleman of my acquaint¬ 
ance fancied Venus., in this 
circumftance, to refemble a 
black wafer on the head of a 
beaten drum. In the tranfit 
of Venus, in 1761, which I 
obferved at Savile-houfe, I 
faw not the lead: of fuch ap¬ 
pearance at the exit. The 
Planet was then perfectly cir¬ 
cular and well defined. 

The fky, though for the 
mofl part of the day clouded 
over, was all this while very 
a h r fine. 

1B 36 16 The Sun’s eclipfe began, per¬ 
haps, 2 or 3'" / fooner. 

59 24 Thefpot A biiedted. (Seefig. 3.} 
20 22 33 The eclipfe ended, very exadt. 

J. Be vis. 


XXVI. A Letter 
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XXVI. A Letter to the Afronotner Royal^ 
from John Canton, M. A. F. R. S. con¬ 
taining bis Obfervations of the Lranfit oj 
Venus, June 3, 1769, and of the Fclipfe 
of the Sun the next Morning. 


Sir, 


London, June 9, 1769. 


Readj«ne 15, T TAKE the liberty of fending you, 
I?&9 ’ 1 inclofed, nry obfervations of the tran¬ 

sit of Venus, and of the Sun’s eclipfe; which, if you 
think proper, you may lay before the Royal Society, 
Thofe of Venus were made under the difad- 
vantageous circumftances of being at the top of a 
houfe, and feeing through fmoke; however, I hope 
they will not differ very widely from yours. 1 was 
juft prepared to find the difference of declination be¬ 
tween the Sun and Venus by your method, which 
appears to me to be a very good one, when the Sun 
was covered by a cloud, and I law it no more. The 
magnifying power of the telefcope I made ufe of 
was 95. 

About half a minute before the total ingrefs, 
when the bright cufps of the Sun were at fome 
diftance from each other, there appeared a faint light 
between them, a little lower than the cufps, or- nearer 

' to 
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to the center of the Planet: this I obferved to in- 
creafe till the time of the internal contadb; which 
fully convinced me that there is an atmofphere about 
Venus. 

I had the good fortune to take feveral correfpond- 
ent altitudes of the Sun on the day of the tranfit, and 
alfo on the day before. 

The longitude-of Spital Square, weft of the Royal 
obfervatory, I formerly found by Rocque’s furvey, to 
be l 6 ' r ±. of time; and lately, by obferving with 
you the explosions of rockets, it was found to be 
17'V-s-* I therefore add iy" to my time, to bring it 
to yours. 

I am, Sir, . . 

Your humble fervant, 

John Canton. 


Spital Square, June 3, 1769, 

OBSERVATIONS of the TRANSIT of VENUS. 

h / ft 


xft external contact at 
1 ft internal contact at 

Duration of the ingrefs 


7 3 a8|1 

7 26 59! j mean time * 
18 31 


Equation of time 

ift external contact at 
ift internal contad at. 


r ff 

2 15I add 

b r ft 

7 29 r 5! } a PP arent time * 


The diameter of the Sun, from 3 obfervations, was 31 35 J; 

of Venus, from 4 obfervations, 50 

At 7 11 38' 31", apparent time, the right afceniion of $ was 
greater than that of the 0 by 8' 7'% 

Vo ts UX, € c Of 
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Of the SUN’s ECLIPSE. 

Il / it 

The l'rr gat 11 } -»*■» 

Duration i 44 27 


Equation of time 

Beginning at 
End at 


t tt 

2 iof 

h f if 

20 23 ^j} apparent time. 

O t 


Digits eclipfed 6 14J 

■% t tt dig. / 


At 19 20 45I apparent time* 6 if eclipfed, 

19 52 45 * 4 37 i 

20 — 44 I 3 33s 


XXVH. 
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An Account of fevered fepulchral 
Infcriplions and Figures in Bas-relief dif 
covered, in 1755, at Bonn in Lower Ger¬ 
many. In a Letter to James Weft, 
Ef quire , Pr. R. S. from John Strange, 
Fjquire, F. R. S. 


S I R, 

Read Nov. 9>~\7" OUR difiinguiihed tafte for anti* 

17 9 ‘ JL quities, and the zeal you have ever 
fhewn in the prefervation of them, encourage me to 
addrefs to you the following account of fome curious 
remains of Roman antiquity, found a few years fince 
at Bonn in Lower Germany. 

In a journey to Italy, in the fummer of 1757, 
palling through Germany and the Tyrol, I had 
opportunities of collecting feveral ancient Roman in- 
feriptions, which, upon examination afterwards, I 
found had never been publifhed. Upon my arrival 
in Tufcany, I therefore communicated them to fuch, 
among my literary friends, as delighted in thefe ftu- 
dies, and my German inferiptions were foon after 
publifhed by Dr. Lami, profeffor of theology, at 
Florence (1.). 

(1) Novellc Letterarie di Firenze, t. xxiv, p. 527; 

C c 2 tlbo 
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The remainder were infertcd by Abbe Donati, of 
Lucca, in a new colie&ion of ancient Roman in¬ 
fcriptions which he has lately publifhed by way of 
fupplement to Muratori’s Thefaurus. But as fcveral 
of the infcriptions, which I had colle&edin Germany, 
were copied from bas-reliefs, which appeared to me 
to be curious, and very little known,. I thought pro¬ 
per to have drawings of them made, and take this 
opportunity of communicating them to you j defiring 
at the fame time, that you would be pleafcd to pre- 
fent them, in my name, to the learned Society over 
which you prefide, fhould you think they merit their 
attention and acceptance. Permit me at prefent to 
give you the following fhort account of the ori¬ 
ginals. ' 

About May, 1755, in digging feme foundations in 
a garden belonging to his ferene Highnefs the Elector 
of Cologne, at Bonn in Germany, feveral ancient Ro¬ 
man fepulchral Rones were found. Eight* of thefe, 
being thought curious on account of the bas-reliefs 
apd infcriptions carved upon them, were foon after 
fixed up againft the wall of an inner open court of the 
electoral palaCe at Bonn, where they Rill remain. 

The drawittgs(2), Which I have now the honour ta 
fetid you, are faithful chfdes 6 f thefe antiquities, which 
'being in the higfieft pfefefvatidh/finq fefbriptians 
upon them containing nothing ffidfeAhan the ufiM 
form, it would be impertinent to enter into afty s pS'r- 
tichlar ddcrijptiqn of them. _ 1 ;tafflK>t '; 

fem'arfeihgfthe fiftjgulSr barbarity 
di'ers names in thefe infcriptions. It wilhhe’teffiar 

is) See Tab. VIII. aftd IX, ‘ j ‘ 

$ . 
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Received June 19, i”dp» 
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^ Account of 
in Amphibious Animals. 


Lymphatic 
~ By Mr. 


William Hewfon, Le&urer in Anatomy: 
In a Letter to William Hunter, M. ZX 
F. R. S. and by him communicated to the 


S I Rj 

■Head Nov. 9, fk 'GREEABLE fo the promife 
I769 " /~\ which I made, in a poftfcript to the 

paper on the lymphatic fyftem in birds, which the 
Royal Society did me the honour of publifhing in 
their laft volume, I now take the liberty of begging 
of you to prefent to the learned Society an account 
of the fame lyftem in a turtle. I fhould likewife 
have added a figure of that animal, had not thefe 
vefleis agreed in fo many particulars with thofe in 
birds, that I flattered myfelf the defcription would be 
intelligible without it. 

This fyftem in a turtle, like that in birds, confifts of 
the ladteals and lymphatics, and their common trunks, 
or the thoracic duds. It agrees likewife with that 
in birds, in not having any vifible lymphatic glands 
either on the mefentery or near the thoracic dudsj but 
4 " differs 
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differs from that in birds, in not having any glands upotr 
the larger lymphatics of the necks at leaft I am inclined 
to believe fo, from not having feen any in the dif- 
fedtion of one animal of this fpecies in which I looked 
for them. It likewife differs from that in birds in 
another circumftance, to be taken notice of hereafter. 
Whether it agrees with the fame fyftem in birds,, in 
the tranfparency and want of colour in the chyle,. I 
cannot take upon me to determine, as 1 did not fee ■ 
any of that fluid in this fubjedt (<2).. 

The following description I took from the animal, 
after I had injedted the larger branches of this fyftem 
with a coloured wax, and the fmaller with quick- 
filver. To avoid my being mifunderftood, when I 
fpeak of the fituation of the different parts,. I fhall 
mention, once for all, that the defcription was taken, 
from-the fubjedt as it lay upon its'back; thofe parts 
being called higheft which were neareft: the head,. 
thofe loweft: which were neareft the tail, thofe pofte- 
rior which were neareft the back, and.thofe anterior, 
neareft: the belly (b ). 

The ladteals accompany , the blood-veffels • upon- the . 
mefentery, running by their fides, and communicate 
frequently acrofs thofe veffels. Near the root of the 
mefentery they anaflomofe, fo as to form a net-work,, 
from which feveral large branches go into feme con- 
fiderable lymphatics lying on the left fide of the. fpine., 


(a) In a crocodile, which I 'lately faw 'by -the favour of Mr. . 
John Hunter, the chyle was white. . 

(b) The animal, from which I took this defcription, was 
large, meafuring from the lower to the upper part of the {hell . 
two feet fev<?n inches, and two feet two inches from-fide ^to > 
fide.- 


Thefec 
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Thefc lafl can be traced downwards almoft to the 
anus, and belong to the parts fituated below the me- 
fentery, and particularly to the kidneys. At the 
root of the mefentery, on the left fide of the fpine, 
the lymphatics of the fpleen join the ladeals, and 
immediately above this union a fort of plexus, or net¬ 
work, is formed, which lies upon the right aorta (for 
there are two aortas in this animal). From this 
plexus a large branch arifes, which paffes behind the 
right aorta to the left fide, and gets before the left 
aorta, where it affifts in forming a very large recepta - 
adtim, which lies upon that artery. From this recep - 
taculum arife the thoracic ducts. From its right 
fide goes one trunk, which is joined by that large 
branch which came from the plexus to the left fide of 
the right aorta, and then pafles over the fpine. This 
trunk is the thoracic dud of the right fide ; for, hav¬ 
ing got to the right fide of the fpine, it runs upwards 
on the infide of the right aorta, towards the right fub- 
clavian vein. And when it has advanced a little 
above the lungs, or within three or four inches of the 
fubclavian vein, it divides into branches, which, near 
the fame place, are joined by a large branch that 
comes up on the outfide of the aorta. From this part 
upwards thofe veflels divide and fub-divide, and are 
afterwards joined by the lymphatics of the neck, which 
likewife divide into branches before they join thofe 
from below; fo that between the thoracic dud and 
the lymphatics of the fame fide of the neck a very 
intricate net-work is formed. From this net¬ 
work a branch goes into the angle made by the ju¬ 
gular vein and the lower part or trunk of the fubcla¬ 
vian : this branch, therefore, lies on the infide of the 

jugular, 



jugular, whiift another gets to the outficle of that 


vein. 


'ind feems to open into' it a little 


above 


angle between that vein and the fubclavian. I fay 
feems to open, for the injection has not lucceeded at 
this part fo as to enable me to determine whether the 
lafic-mentioned branch really did enter or not. Into 
the above-mentioned receptaculum , the lymphatics of 
the ftomach and duodenum likewife enter. Thofe of 


the duodenum run by the fide of the pancreas, and pro¬ 
bably receive its lymphatics, and apart of thole cl the 
liver. The lymphatics of the Itomach and duodenum 
have very numerous anajlomofes, and form a beautiful 
net-work on the artery which they accompany. From, 
this receptaculum likewife, befides the trunk already 
mentioned, which goes to the right fide, arife two 
other trunks pretty equal in fize; one of which runs 
upon the left fide, and the other upon the right fide of 
the left aorta , till they come within two or three 
inches of the left fubclavian vein 5 where they join 
behind the aorta, and form a number of branches, 
which are afterwards joined by the lymphatics of the 
left fide of the neck : fo that here a net-work, or 
plexus , is formed, as upon the right fide. From this 
plexus a branch iffues, which opens into the angle be¬ 
tween the jugular and the lower part or trunk of the 
fubclavian vein. In thefe net-works, formed by the 
lymphatics near their terminations in the veins, this 
fyftem in the turtle likewife differs remarkably from 
that in birds. 

So much for the general defeription of the lympha¬ 
tic fyftem in this animal, I (hall next add what I have 
obferved as to the. more minute diftribution of its 
Iadteals. In the firft place, it may be obferved, that 
Vol. L 1 X. D d what 
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what knowledge we have of the minute difiributibn 
of thofe veffels in quadrupeds has been acquired from 
examining them when filled with their natural fluid, 
the chyle for the valves with which thofe veffels 
abound prevent our injecting their fmaller branches; 
as we do thofe of the arteries and veins of the in- 
teffines. But in this animal, 1 have been fo fortu¬ 
nate as to force the valves, and to injedt the ladeals 
from their trunks to their branches, fo as to fill them 
all around with quickfilver, in feveral parts of the in- 
teftine. In thefe experiments I obferved, that the 
quickfilver was often flopped by the valves, where the 
ladteals run upon the mefentery, or where they are 
juft leaving the inteftine; but when thofe valves were 
forced, and the quickfilver had once got upon the 
furface of the gut, it generally ran forward without 
feeming to meet with any obftacle. The ' ladteals 
anaftomofe upon the inteftines, fo that the quick¬ 
filver, which has got upon them by one veffel, in ge¬ 
neral, returns by another, at fome diftance. The 
larger ladteals, which run upon the inteftines, ac¬ 
company the blood-veffels ; but the fmaller ladteals 
neither accompany thofe veflels, nor pafs in the fame 
diredtion, but run longitudinally upon the gut, and 
dip down through the mufcular coat into the cellular 
©r nervous, as it has been called, which in this ani¬ 
mal is very thin in comparifon to what it is in the 
human fubjedt. So far I have traced thofe veffels to, 
my fatisfaftionj but what becomes of them after they 
have got to the cellular coat is not fo eafy to deter¬ 
mine : in five or fix different experiments which I 
have made, the mercury paffed' from the ladteals into- 
the cells, between the mufcular coat and the internal,, 

and; 
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and fpread from cell to cell, very uniformly, over a 
great part of the intefline, although but little force 
had been ufed, and although there was nothing like 
extravafation in any other part of the intefline. Up¬ 
on inverting the intefline after thus filling its ladteals, 
the mercury, on being prefled, was, in many parts, 
driven into fmall veflels upon the internal coat, or 
villous, as it is called. From this it would feem, 
that this cellular net-work was a part of the lympha¬ 
tic fyftem in this animal. It might indeed be fup- 
pofed to be mere extravafation, but that it is rather a 
part of the lymphatic fyftem appears probable from 
the following confiderations. Firft, from the regu¬ 
larity in the fize of the cells. Secondly, from the 
little force ufed in the experiment, and from,, there 
being nothing like this appearance in the cellular 
membrane between the peritoneal and mufcular coats 
where extravafations were as likely to happen. 
Thirdly, from my having been able, after inverting 
the intefline, to prefs the quickfilver from the ceils 
into the very fmall veflels upon the internal coat; but 
I muft confefs thefe fa 61 s would not be fufficient to 
determine whether thefe cells were, or were not a part 
of the fyftem, did not the analogy of the fame part in 
fifh clearly pr'ove it. For in the cod, inftead of the 
cellular net-work, as in the turtle, there is a net¬ 
work of veflels (of which a defcription fhall be given 
hereafter) fo that I have now no doubt but that thofe 
cells are parts of the lymphatic fyftem, and that the 
fmall abforbent veflels of the internal coat pour their 
fluid into this net-work, from which it is conveyed by 
the larger la&eals. 
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Received June i p, 1769. 

XXIX. An Account of the Lymphatic Sy- 
Jlem in Fijh . By the fame* 


Read Nov, 16* IT 
1769. § 


N the foregoing paper on the lympha¬ 
tic fyftem in a turtle, I have made no 


mention of the manner of difcovering, and demon- 
ftrating thole veflels; the reafon was, there is no 
difficulty in either the one or the other ; for, in that 


animal the mefentery being very thin and tranfpa- 


rent, and the labteals pretty large, they are more 
readily difcovered than in any other animal;' thence 
it happened that I faw thofe veflels in a turtle long 
before I difcovered them in birds and filh, and that 


too by chance, and when I was not intent upon this 
inquiry. And lince I drew up the preceding ac¬ 
count, I have found that Mr. John Hunter, in a 
defcription of the ftrubture of a crocodile, had 
mentioned, by the way, that it had labteals. Pro- 
feflor Monro, of Edinburgh, as I have been informed, 
likewife faw the labteals in a turtle about four years 
ago. As it is natural for men, engaged in the fame 
inquiries, to be defirous of afcertaining their priority 
in the difcoveries, even when there is little merit in 


the making them, I therefore take this opportunity 
of doing jultice to thofe gentlemen, and at the fame 


time 
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time of mentioning that I firft faw thofe vefifels, as 
near as I can recoiled:, in September or October 
1763, which, as far as I know, was before they had 
been feen by either of them. 

But although it was an eafy matter to fee thofe vef- 
fels in the turtle, yet it was far from being fo in birds 
and fill); as the gentlemen of the Society will readily 
believe, from their having been fo often fought for in 
vain by fo many eminent anatomifts, particularly of 
this age. I may add, that the difcovery in birds did 
not give me fb much trouble as that in fifh, though 
now, fincel have feen them in the latter, I can more 
readily find them there than in birds or quadrupeds. 
After feeing them in birds, and in one of the amphi¬ 
bia , I was very defirous of determining whether fifh 
were, or were not provided with thofe vefifels. This I 
endeavoured to do in the fame way that I had found 
them in birds, that is, by tying up the mefenteries cf 
live-fifh; and for this purpofe 1 went frequently to 
the markets, and examined feveral fmall ones. I 
likewife differed fome larger, when dead, but in 
vain. I next went to Brigh thelmdone, where I found 
kingfton, or monk-fifh, a fpecies of fkate. Thefe 
being very large, and having a lean mefentery, feemed 
well fitted to my purpofe. I opened two of them 
alive, tied up their mefenteric vefifels, and put them 
again into the fait water; and though one of them 
lived an hour, I could pot obferve any la&eals 
either upon its inteftine or its mefentery. After this, 
1 repeatedly examined the inteftines and mefenteries. 
of common fkate and cod, and at lafc was fo fortu¬ 
nate as to difcover the ladteals, and get a pipe into 
one of thofe vefiels on the mefenteries of each of 

thefe; 
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■ihefe fills; and, by injediing by this pipe, I found 
'where the larger vefl’ds lay ; after which there was 
but little difficulty in tracing the whole fyifetn. I 
have now feen thole veflels in a variety of fifh, and 
fhall give a defcription of them from a haddock. I 
•fhall proceed exactly in the order which I have found 
mode convenient for tracing out the whole lyftem 
for demonftration, beginning with one of its branches, 
•which, as lying neared the furface, mud, of courfe, 
'be divided before the other parts can be expofed to 
■view. The account bein'* taken from the fills as it 

J ♦ 

lay on its back, thole parts are called fuperior which 
are neared the head ; thofe inferior, which are to¬ 
wards the tail, thofe poderior which are towards the 
back, and thofe anterior which are towards the 
-belly. 

On the belly of the fifh, exadtly in the middle 
line, is a lymphatic, which runs from the anus up¬ 
wards ; this lymphatic belongs not only to the pa- 
rietes of the belly, but to the fin below the anus. It 
runs up towards the head, paffes between the two 
jugular fins, and, having got above them, it receives 
•their lymphatics. It then goes under the fymphyjis of 
the two bones which form the thorax , where it opens 
into a net-work of very large lymphatics, which lies 
clofe to the pericardium , and almoft intirely furrounds 
the heart. This net-work, befides that part of it be¬ 
hind the heart,- has a large lymphatic on each fide, 
which runs upon the bone of the thorax backwards, 
and when it has got as far as the middle of that bone, 
■it fends off a large branch from its infide to join the 
thoracic dudfc. After detaching this branch, it is 
joined by the lymphatics of the pedtoral fins, and 
4 foon 
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loon after, by a lymphatic which runs upon the fide- 
of the fifh. This lafl-mentioned veffel confifts of a 
trunk running on the fide juft oppofite to the ribs, 
and from this trunk proceed branches on each fide 
immediately under the fkin ; fo that it has a beauti¬ 
ful' penniform appearance. Befides thefe branches, 
there is another fet deeper feated, which accompany 
the ribs. After the large lymphatic has been joined, 
by. the above-mentioned vefifels, it receives the lym¬ 
phatics from the pofterior extremities of the gills, and- 
having now got as far back as the orbit, it next re-., 
ceives lymphatic vefiels from that cavity; but thefe ve£-„ 
fels do not belong merely to the orbit; for one o£' 
them comes from the nofe, and another from the : 
upper part of the mouth. A little below the orbit, 
another net-work appears, confifting, in part, of the 
veffels above defcribed, and of the thoracic dudy 
This net-work is very complex'; fome of its veffels, 
lie on each fide of the mufcles belonging to the gills, 
and from its internal part a veffel goes into the jugular- 
vein, by which veffel the whole fyftem is terminated. 
The large lymphatic above mentioned, which lies, 
upon the bone of the thorax , has likewife a procefs; 
running towards the upper part of the kidney, and re-, 
ceives fome of the lymphatics of that organ. 

The ladeals run on each fide of the mefenteric ar-*. 
teries, anaftomofing frequently acrofs thofe vef¬ 
fels., The receptaculum, into which they enter, is very 
large in proportion to them-, and confifts, at its lower- 
part, of two branches, of which one lies between the- 
duodenum and ftomach, and runs a little way Tjpon, 
the pancreas , receiving the lymphatics of the liver,: . 
pancreas, thofe of the lower j>art.o£ the ftomach,. and 
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t-[lines. The other branch of the i\ 



ceives the lymphatics from the rcSlum, ana the ladeals 
from the greateft part of the fmall inteftines. The 
rcccpiacuhan, formed by thefe two branches, lies on 
the right fide of the upper part of the ftomach, '(or 
the lov/er part of the eefophagus) and is joined by 
fome lymphatics from that part; and alfo by fome 
fmall veffeis from the found, and from the gall blad¬ 


der, which, in this fifh, adheres to tire rccipiacuhtm , 
The thoracic dud takes its rife from the rccc'ptacuhim , 

j. J 


and lies on the right fide of the csfophagits , receiving 
lymphatics from that part; and running up a little 
way (viz. about half an inch in this filh) it divides in¬ 
to two branches or duds, one of which paffes under 
the cefophagus to the left fide, and the other goes 
straight up, on the right fide, runs pall the upper 
part of the kidney, from which it receives foinc fmall 
branches, and foon after it is joined by a branch from 
the large lymphatic that lies above the bone of the 
thorax, as formerly mentioned. It likewife, near this 
part, fends a branch to join the dud of the oppolite 
fide, and then, a little higher, is joined by thofe large 
lymphatics which make a net-work behind the heart, 
as formerly deferibed. Thefe lafl mentioned vdfels 
receive the lymphatics from the anterior, or fuperior 
part of the gills, and from the fauces. The thoracic 
dud, after being joined by thefe veil els, communi¬ 
cates with that net-work near the orbit; where its 


•lymph is mixed with that of the lymphatics from the 
pofterior part of the gills, from the fuperior fins, 
belly, &zc'. and then from this net—work a vefifel goes 
into the jugular vein, juft below the orbit. This laft 

veffel, 
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veiiel, which I called the termination of the whole 
fyfiem, is very final!, in proportion to the net-work 
from which it riles •, and indeed the lymphatics, at 
this part, are fo large as to exceed by far the f:ze of 
the fanguiferous vcffels. 

The thoracic duct of the left fide, having paffed 
under the cefcfhagm from the right, runs on the in- 
jfi.de of the vena cava of the left fide, receives a branch 
from its fellow of the oppofite fide, and joins the 
large lymphatics which lie on the left of the pericar¬ 
dium, and a part of thofe which lie behind the 
heart, and afterwards makes, together with the lym¬ 
phatics from the gills, upper fins, and fide of the 
fifh, a net-work, from which a veffel paffes into the 
jugular vein of this fide. In a word, the lymphatics 
of the left fide agree exactly with thofe of the right* 
as above defcribed. 

Befides thele vefifels, there is yet another part of the 
fyftem which is deeper feated, lying between the roots 
of the Ipinal proceffes of the back-bone: this part con- 
fifts of a large trunk, that begins from the lower part 
of the fifh near the tail, and, as it afcends, receives 
branches from the dorfal fins, and from the adjacent 
parts of the body. It goes up near to the head, and 
lends a branch to each thoracic dudt, near the part 
where they come off from their common trunk. 

This deieription, though taken from a haddock, 
agrees, I believe, pretty exactly with the diftribution. 
of thofe veffeis in the cod, whiting, and perhaps all 
other filh oF the fame fhape. 

To this general defcription I fhall add what I have 
obferved or the more remarkable peculiarities of this 
fyffem in filh. 

: : Ton. LIX. E e 
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In the firft place, thofe veflels are remarkable in 
not having any lymphatic glands, that I can difcover, 
in any part of their courfe. In this they agree with 
the turtle, but differ from birds, which have lym¬ 
phatic glands on the veflels of their necks. 

Secondly, thefe veflels in fifh have no valves, fo 
that it is an eafy matter to fill them contrary to the 
courfe of the lymph. When I firft obferved this 
circumftance, I imagined that, by injecting minutely 
thofe veflels, I might difcover their very beginnings, 
and that I might alfo be enabled to determine, whe¬ 
ther fuch parts as the brain, eye, &c. whole lympha¬ 
tics have not been yet feen in any animal, have, or 
have not, fuch veflels. At prefent l am not able to 
determine this.matter, but I intend to profecute the 
fubjed. 

Thirdly, the ladeals in the cod (and I prefume in 
moft other fifh) are remarkable for having a beautiful 
net-work of veflels between the mufcular and vil¬ 
lous coat of the inteftines (c). This net-work may 
be filled from the ladeals on the mefentery with the. 
leaf! force imaginable. If mercury be injeded into this 
net-work at one part, it fpreads over the inteftine j. 
the communications in the net-work being very nu¬ 
merous : if the inteftine be inverted, and the mercury 
fqueezed, it is eafiiy driven into the fmall veflels of 
the villi of the internal coat. From thefe veflels 
the mercury can be fqueezed into the cavity of the 
inteftine; but not fo eafiiy as to make it clear whe¬ 
ther they have, or have not, a valve at their be¬ 
ginning. In thefe circumftances there is a ftrong 

(c) I have feen this net-work in the turbot,, plaice, an&ced. 

jplogy 
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analogy between fifh and the turtle ; but in fiOi it is 
more evident that there can be no deception as to the 
net-work between the mufcular and internal 'coats ; 
for in them it is made up of cylindrical veflels, and is 
net cellular, as in the turtle, and therefore not in the 
Ieaft like an extravafation : and in fifh the veflels on 
the internal coat are larger than in turtles. 

Fourthly, this fyftem agrees with that of the 
turtle, in having a very large receptacalum , and in 
having the net-work of large veflels near its termina¬ 
tion in the fanguiferous fyftem; and likewife in hav¬ 
ing the vefltl, which goes from the net-work into the 
vein, fmall in proportion to thefize of that net-work: 
fo that the lymph tnuft be lodged fome time in thofe 
parts before it is poured into the mafs of blood. In 
birds I alfo observed fomething like this, their 
lymphatic fyftem being enlarged or varicofe at dif¬ 
ferent parts; but thefe enlargements are fmall in pro¬ 
portion to thofe above mentioned in fifli and turtle. 

As to the manner of difeovering thofe veflels in a 
fifh, one might naturally fuppofe, that when we know 
where the receptacuhm, or any of the larger parts of 
this fyftem lie, it could not be difficult to find them ; 
but. the coats of thefe veflels are fo thin and tranf- 
parent, that it is by no means eafy. But the readieft 
way of finding the whole fyftem is, to look for one 
of the veflels which lie clofe to the flcin j as, for in- 
ftance, that which runs up exadtly on the middle of 
the belly of the haddock, cod, and other fifh of the 
fame fhape. This veflel is eafily feen as it grows 
pretty large where it pafles between the two jugular 
fins $ and if a pipe be introduced, the whole fyftem 
may be filled by means thereof. 

E e a It 
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It is partly owing to the eafe with which thofe 
vefiels may be feen, after difcovering where their 
larger branches lie, that I have not added a figure of 
this fyftem in a fifh. Indeed it would be almoft impof- 
fible to exprefs all its parts in one figure, from the 
numerous and.intricate communications of thofe vef- 
fe'ls near their termination in the common veins. But 
I have laid before the R. Society a haddock with its 
lymphatics and it's blood-veffels filled with coloured 
injections, to be compared with the defcription. And 
thofe that are defirous of profecuting this fubjeCt fur¬ 
ther will, I flatter myfelf, find it an eafy matter to 
fill the whole fyftem, by attending to what I have 
faid above. 

. I fhall beg leave to add one obfervation more ; and 
that is with refpeCt to the diftribution of the laCteals 
on the villi (as they are called) of the inteftines. 
From a variety of experiments, which I have made, 
I am perfuaded, that in animals, in general, each of 
the villi is compofed of a net-work of laCteal vefiels, 
as well as of a net-work of arteries and veins. The 
very ingenious Dr. Lieberkiihn has endeavoured to 
fhew, that in the human fubjeCt each laCteal forms aa 
mipullula or oviform veficle, which is filled with a 
fpongy fubfiance. But- from having injected thofe 
vefiels, with mercury, in fifh, turtle, and birds, I can 
.clearly demonftrate that eacfy of the villi of thefe 
animals has. a net-work of laCteals, and not an am- 
pullula or oviform hag. And from comparing thefe 
qbfervatioiisvv}thp.r. Lieberkiihn’s experiments, lam 
inclined to believe .the ftruCture is fimilar in the hu¬ 
man fubject. But as..propofipg my arguments at pre¬ 
sent would not be altogether agreeable to'the defigrx 

of 
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of this paper, I fhall refer that fubjeA to fome future 
occafion. In the mean time, as I flatter myfelf that 
it may not be unacceptable to the learned Society, I 
have ready to lay before them a colledtion of pre¬ 
parations, which demonftrate not only thefe fadts re¬ 
lating to the villi, but others that are mentioned in 
this and the preceding paper. Of thefe preparations 
here follows the lift. 

N° i. A turtle, with its lymphatic and its fan- 
guiferous fyftems filled. 

2. A haddock, with its lymphatic and fangui- 
ferous lyftems filled with injedtions of differ¬ 
ent colours. 

3.. The lymphatics on the ftomach of a cod,, 
filled with mercury; the arteries with a red,, 
and the veins with a green injedtion. 

4. The lymphatics on the ftomach of a turbot., 

5., The ladteals on the mefentery and ftnall in-., 
teftine of a cod. In this preparation the ar¬ 
teries are filled with a red, and the veins with 
a yellow injedtion, and the ladteals with mer-. 
cury; and, the preparation being afterwards 
dried, the ladteals are feen to form a curious, 
net-work of yeffels between the mufcular and 
the villous coat. 

6f. The 'lame in a bottle. 

7. The ladteals on the gut of a- fkate. In this 
preparation the ladteals are filled with mer- 

■ curys, .the artery with a red, and the vein with 
a green wax., 

8. The * ladteals on the mefentery and inteftines 

• rff a turbot. nln this, preparation the vafcular- 

net-work; 
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net-work between the mufcular and villous 
coat is like wife very diftindtly feen. 

9. The mefentery and a piece of the inteftine 
of a turtle ; where the ladteals are feen filed 
with mercury, not only on the mefentery, 
but on the whole external furface of the gut, 
forming a beautiful net-work. 

10. The fame. In this the arteries are filed 
with a red, the veins with a blue injection, 
and the ladteals with mercury, and the pre¬ 
paration being afterwards dried, the ladteals 
are feen not only on the mefentery and the 
external furface of the inteftine, but the cel¬ 
lular net-work between the mufcular and the 
villous coat is like wife diftindtly feen. 

11. The fame, where the cellular net-work is 
filed all around the inteftine. 

12. Three preparations of the inteftines of a 
turbot, in which the ladleals are feen to make 
a net-work on each of the villi. 

23. Three 4 more preparations from the fame 
fifh i where the ladteals are filled with mer¬ 
cury, and the arteries and veins with a co¬ 
loured injection 5 each forming a net-work on 
the villi. 

14. Three preparations of the gut of a turtle, 
where the ladleals on the villi of the internal 
coat are filled with mercury, and form a net¬ 
work. 

15. A piece of the gut of a goofe, in which the 
ladteals of the villi are filled with mercury $ 
the arteries with a red, and the veins with a 
yellow injection. In this preparation both 

the 
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the ladeals, arteries and veins are feen to 
make a net-work on many of the villi. 

1.6. A piece of the ftomach of a cod, in which 
the lymphatics are filled with mercury, and 
very minutely. They are feen to go through 
the external coats of the ftomach, dividing 
into fmaller and fmaller branches, without 
any appearance of a net-work between the 
mufcular and the villous coat; and as a con- 
fiderable force was ufed in the injeding them,. 
I am inclined to believe that, the ftomach in. 
fifti has not the net-work of veflels between: 
the mufcular and the villous coat, as the in~ 
teftines have fd). 

(d) Thefe preparations were laid before the Society on the 
fame eyening this paper was read,. 


Received 
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Received June 8, r 7 <Sp. 

XXX. A Letter from Mr. Lane, Apothe¬ 
cary^ in Alderfgate-ftreet, to the Ho¬ 
nourable Henry Cavendiflh, F. R. S. on 
the Solubility of Iron in fmple Water , Ly 
i the Intervention of fixed Air* 


Alderfgate-ftreet, June 5, 1769. 

S I R , 

Read Nov. 23 HE various impregnations of mi* 

1769- neral waters have always been very 

difficult to explain : and whoever has read the divers, 
and often contradiftory reafonings upon the fubjedt, 
mufl clearly perceive, that there is ftill room for dif* 
coveries in this part of natural hiltory. 

You, Sir, by your accounts of fixed air, and of 
Rathbone-place water, related in the lafl volume of 
Philofophical Tranfadtions, have obliged the public 
with many additional lights on this branch of know¬ 
ledge 5 and, from your known accuracy, and diligent 
purfuits in raoft philofophical inquiries, the learned 
world has great reafon to hope for many other new 
and ufeful improvements. To your judgment there¬ 
fore, I fubmit the following experiments j which are 
intended to fhew, that iron, is foluble in fimple water. 
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in idea a?, by expofurc, rendilv lofe the property of 
fhlhirg ?. purple- colour with ailringent vegetables, 
ha.': v.l’zl/ been attributed to fome fubtile gas, or vo¬ 
latile ac’-.i, Chymiftry, however, does not difcover 
at: / seed Advent for iron, but what has greater affi¬ 
nity with alcalies; and by means of which, theie- 
fore, this metal will be precipitated. Hence if any 
water appears, with a predominant aicali, which has 
alio the power of tinging with galls, and, on being 
expofed to the open air, lets fall the iron, and lofes 
that property; may we not conclude the metal to 
have been fufpended by fome other medium ? 

This, for example, is plainly the cafe in German 
Spa water, which Dr. Brownrigg has proved to 
abound with fixed air. Your own very curious ex¬ 
periments, before cited, have clearly fhewn, that 
calcarious earths may be fufpended in water by this 
principle of fixed air. And thefe have led . me to 
examine, whether iron might not be diflolved by the 
fame natural means. 

I would not, however, be fuppofed to deny, that 
iron is frequently found united with an acid. The 
fa£t is fufficiently evinced in the pyrites and vi¬ 
triolic earths. Nor can I doubt, but that thefe fub- 
ftances do largely contribute to the primary impreg¬ 
nation of waters, they being fo readily foluble in 
them. But as an aicali, or abforbent earth, is often 
found more than fufficient to faturate the acid in mi¬ 
neral waters; this would effe&uallv difengage every 
Vol, LIX, F f particle 
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particle of iron diffolved by an acid, unlefs the metal 
was fupported by fome other menftruum. 

My endeavours, therefore, to detedt this folvent, 
by experiments, are what I now beg leave to lay be¬ 
fore you, in the order I made them. 

Experiment I. 

A wide-mouthed bottle, containing half a pint of 
diftilled water and fixty grains of fteel-filings, was 
fufpended forty-eight hours over fome diftillers me- 
lafies, in brifk fermentation j fo as to receive the fixed 
air efcaping from the fermenting liquor; the furface 
of which was ten inches below the mouth of the 
bottle. Immediately after its removal, the clear water 
was decanted from the filings and ochrous fediment. 

This liquor had a brifk and ferruginous tafte, with , 
a flavour of the melafles. An infufion of galls, or 
green tea, foon changed part of it to a colour like 
ink. The remainder, being expofed to the open air, 
prefently became turbid, threw up a party-coloured 
pellicle, and depofited a yellowifh fediment. 

The water now retained but very little power of 
tinging with galls; and in a few days loft this pro¬ 
perty entirely. 


Experiment II. 

Fourteen ounces of coarfe fugar, diflolved in feven 
pints of water, were mixed with half a pint of yeaft, 
in a bottle capable of holding more than twice the 
above quantity. One end of a bent tube was luted 
into this veflfel, fo that no air might efcape bpt through 
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the tube; the other end was loofely inferted two 
inches within the mouth of another large bottle, 
charged with four hundred grains of iron filings, and 
fixty ounces of diftiiled water. After remaining 
twelve hours in this fituation, the fugar working 
briikly, an ounce phial was let down gently into the 
bottle, and filled. The water from the phial, with 
one drop of tindure of galls *, changed in a few mi¬ 
nutes to a light roly purple. The liquor being 
fhaken, and another phial-full taken up foon after, 
one drop of the tindure gave a deeper colour than 
before. In an hour and half more, after being 
fhaken again, the phial-full received a ftill deeper 
purple, from the like quantity of tindure. The bottle 
continuing as before near five hours longer; when 
the quantity of fixed air from the fermenting liquor 
was'fuppofed fufficient to have faturated the water j 
the liquor appeared very turbid on being fhaken ; 
and, after ftanding another hour, under the tube, to 
fettle, the, whole was filtered. 

Thirty ounces of the clear liquor was poured into 
two Florence flafks, and the remainder into phials, 
which were afterwards well corked. Two of thefe 
phials had their corks dipped into melted refin, fo as 
to cover the mouths of the bottles. Two others were 
enclofed with a pafte or lute. 

Notwithftanding the above precautions to prevent 
the efcape of air, the liquors in each foon grew tur¬ 
bid, and by the next morning depofited yellow fe- 
diments. 

j 

* This tincture was made by infufing half an ounce of pow¬ 
dered galls in eight ounces of proof fpirit, for four days, without 
heat. 

F £ z This 
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This water had a fmart chalybeate tafte, fome- 
what refembling Spa water; with a flight flavour of 
the fermenting liquor. 

One drop of tindture of galls gave a rofy purple 
colour to a wine-pint of this water. 

Syrup of violets turned it green *. 

Soap leys, or even alcaiine falts, either fixed or vo¬ 
latile in their natural Hates, foon changed this liquor 
green, and rendered it turbid, whence a yellow l'edi- 
ment enfued. 

But neither of the alcaiine falts, when previoufly 
faturated with fixed air, produced any perceptible 
alteration. 

Nor did any vlfible change happen on the addition 
of acids. 

The thirty ounces of water, in the flaflcs before 
mentioned, after being boiled twenty minutes, to ex¬ 
pel the air, became very turbid, and let fall fedi- 
ments. The clear liquor being decanted, the re¬ 
mainder was pafied through a filter, and, after dry¬ 
ing, the paper appeared to have gained two grains 
and a quarter. 

This ochrous refiduum could not -be again dif- 
folved in water, by means of fixed air; but was fo- 
luble in the vitriolic acid. The folution, diluted and 
filtered, received no colour from galls, until alcali. 
was added to faturate the redundant acid; after which, 
it flruck.a purple, as in common folutions of iron. 


* Simple difHHed water, faturated’ with fixed air, by any* 
'means I have tried, makes no change in fyrup of Violets : and, 
when mixed with foap, does not curdle,,. 
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The liquor, decanted after boiling, neither changed 
colour with galls, nor fhewed any precipitation with 
lime-water. 

Experiment III. 

A common quart-bottle was half filled with dis¬ 
tilled water, to which were added an hundred grains 
of fteel-filings. To thefe was introduced, by means 
of the bent tube, as much fixed air, obtained from a. 
Solution of alcaline fait in the vitriolic acid, as was 
judged Sufficient to fill the bottle. The whole be¬ 
ing then fhaken, with my hand over its mouth, the. 
bottle ftuck like a cupping-glafs. About the fame 
quantity of' air being again added,, the bottle, after. 
Shaking, had lels adhefion than before.. On repeat¬ 
ing this experiment, a third time, with frefh air, the 
adhefion was fcarcely perceptible. And after the- 
fourth trial, a fmall portion of air was obferved to if- 
fue from the bottle. The water now gave a deep, 
colour with tindfure of galls. 

This experiment was repeated with fixed air 
from different combinations. As alfo by paffing this, 
air through a veflel of pearl-afh, to arreft any acid; 
which might eicape from the effervefcing mixtures. 
But the Solutions of iron, in all the trials, appeared to- 
be exa&iy fimilar, except Some trifling difference in, 
tafte and fmelh, 

* 

ExPERIM E N:T IV.. 

A bottle,, with the like quantity of fteel-filings and! 
diftil led water, as in Experiment, the Firft,, remained! 

inu 
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m a room many weeks; yet although it was fre¬ 
quently fhaken, and had an ochrous fediment, it gave 
no colour with tincture of galls. 

Experiment V. 

A Angle grain of iron in folution’*, diluted with a 
pint of diftiiled water, changed to a deep blue purple, 
with the tindhire of galls. Half a pint of the like 
mixture, expofed many days in a wide-mouthed 
glafs covered loofely with paper, let fall a flight pre¬ 
cipitation ; but its property of tinging with galls was 
not fenfibly diminifhed. The fame quantity being 
boiled four or five minutes, in a Florence flafk, be-. 
came turbid, and depofited a fmall portion of an 
ochrous fediment. The tindture of galls, never- 
thelefs, gave as deep a colour to the clear liquor, as 
it would have done before boiling. 

' The foregoing experiments feem to prove, that 
iron remains quite unaffedted by pure water, but may 
eafily be diffolved in it on the addition of fixed air ; 
and that in whatfoever manner this air is generated, 
the event will appear the fame. The laft experiment 
thews, that where iron is fufpended in water, by an 
acid, neither expofure nor boiling will deftroy its pro¬ 
perty of tinging with galls j which is the reverie of 
what we find to be the cafe with many ferruginous 
waters. Experiment the Second more particularly 
% 

* Iron-filings Were diflolved in diluted oil of vitriol to fatu- 
ration ; and, by experiment, one grain of the metal, with about 
two grains and a quarter of the acid, were found to be con¬ 
tained in fixty-eight grains of the folution, 

teaches. 
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teaches that the Iron, diffolved in water by fixed air, 
is at leaft equal in quantity to what is commonly 
afcribed to moft chalybeate firings: that this^air, by 
which the metal is held m folution is fimilai to that 
elaftic vapour, fo often mentioned by writers on thefe 
fubjeds; which cannot be wholly retained by the 
clofeft corking, but, gradually efcaping, fuffers the 
ochrous matter to fubfide. And that fixed has 
ereater affinity with alcalies than with iron, becaufe 
addition of alcaline fubftances, not. faturated with 
fixed air, will difengage the metal, while fuch as are 
charged with this principle produce no alteration. 

Thefe conclufions feemed to account for many 
particulars relating to medicated fprings; but as all 
L trials had been made with iron m its metallic 
ftate, which is rarely found in nature,_ it was necef- 
farv to repeat them upon this mineral in the lta.e of 
ore I proceeded, therefore, to different experiments 
upon various ores ; but did not find any of them to 
anfwer my expectation, except what is called iron 
fand ore, which feems to contain a perfeS.iron. 

This at firft, offered a material objection to my 
former Inference. But, upon a little consideration, it 
occurred, that waters, being firft charged with pyn- 
tical matter, might afterwards have their acid neu¬ 
tralized with alcaline or calcanous fubftances, and the 
iron vet remain fufpended by air generated m the la- 
turadon. And I was the more ready to adopt this 
opinion, as it would explain, very naturally, the ap¬ 
plication of fixed air to this bufinefs of folution * 
which, I confefs, had hitherto been to me fome- 
what difficult to account for. It was neceffary, 
however, to examine the truth of this theory, 
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the teft of experiment, which I did in the following 
.manner. 

E? e 2 r i-j t t VI. 


To a flat cf di frilled water, mb 
•of iron diiblvcd (ns in Expcrur-en. 
.added forty grains of foap leys. , 
And to two ounces of isme-w 
fourteen ounces of diililled water, 
of iron in foludon. 


,cd wiilj one grain 
t vac ' Piilh), were 

?.tcr, diluted with 
was added a grain 


In botli cafes the point of faturation was intended. 
The two mixtures in dandy turned green, grew tur¬ 
bid, and let fall fediments of the fame colour. The 
liquors, being filtered, gave no tinge' with tinffcure of 
galls. 


Experiment VII. 


A quart of water was mixed with two grains of 
Iron, as before. 

To one moiety, three grains of fait of tartar in lo- 
lution was inffilled. It firft appeared green, foon 
changed yellow, and gave an orange-coloured pre¬ 
cipitate. 

To another portion two grains of powdered chalk 
being added, it prelently became ftraw-coioured, and 
after continuing nine hours in a well-corked phial, 
tvas yet turbid, with a yellow fediment. 

The waters being both filtered, part of each 
changed to a purple, with tindture of galls. The 
remainder bfeing boiled, a farther precipitation en- 
fued, and the clear liquor no longer produced any 
alteration with galls* 

4 


This 
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This experiment being repeated with magnefia, 
and with the earth of alum, lhewed no fenfible dif¬ 
ference. 

The quantity of iron, left difiblved in the liquor, 
was found in proportion to the volume of air ge¬ 
nerated during the faturation. 

If the quantity of alcali or abforbent earth was in- 
fufficient to faturate the acid, part of the iron would 
remain in the water after boiling. All which were 
difcoverable'by thetinSure of " galls. 

Experiment VIII. 

, t 

To a pint of diftilled water, being faturated with 
fixed air, and containing four grains of chalk, was 
added a grain of iron in folution j the mixture con¬ 
tinued pellucid. 

Another grain of difiblved iron was diluted with a 
like quantity of water, previoufly faturated with air. 
from a folution of pearl-afh in vitriolic acid: eight 
grains of. fait of tartar, cryftallized with fixed air, and 
difiblved, were added to this mixture: a flight de¬ 
gree of cloudinefs enfued, but difappeared on fhak- 
ingj after which the liquor much refembled Spa- 
water; only it tafted ftronger of the iron. The 
quantity of chalk, and alcaline fait, in this experi¬ 
ment, was more than fufficient to neutralize the 
acid. 

Both the above mixtures, on expofure, became 
turbid, threw up pellicles, depofited ferruginous fedi 4 
ments, and loft their power of finking a purple with 

.galls. ’ ' ' " ' ', ' ■: ;:!:■*/. 

Vol. LIX. Gg Solutions 
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Solutions of iron, and of its ores, in the marine and 
nitrous acids, as alfo pyrites dislblvcd in rain-water, 
were fubftituted, by turns, inftead of the original iron 
in vitriolic acid; and they all gave a purple colour 
with tindture of galls. 

The trials were repeated with lime-flone, marble, 
ifland cryflal, ofleocolla, and magnefia, in lieu of 
chalk} and with volatile and mineral alcali, replete 
with air, in the room of fait of tartar j but no mate¬ 
rial difference wasobferved. 

The fuccefs of thefe experiments complcatly an- 
fwered my expectations. They fatisfied me, that any 
acid holding iron diflolved, and diluted with water, 
might not only be neutralized, but the water charged 
with an excefs of alcalinc or earthy matter, without 
precipitating the metal 3 and that the folvcnt, in thefe 
cafes, could be no other than Fixed Air. Since the 
iron remained in folution, only where this principle 
originally abounded in the water, or was afterwards 
generated in the faturation. 

Thus much being, determined, it fccmctl cafy to 
apply the difeovery to the more perfed analyaation of 
fome waters 3, and to the re-produdion of others, by 
art, which fliquld exadly referable thofe of natural 
medicated fprings. This is a talk I fhould probably 
have undertaken at leifure 3 had I not been informed, 
that Dr, Watfon, junior, by whofe converfation my 
thoughts were firft led to the fubjed, is already en¬ 
gaged. in fomething of this fort., This gentleman 
few many, of the foregoing experiments repeated; and, 
Sts he is fipce gone to .the German Spa, I'dare fay, his 
abilities and application will fufficiently, improve- 
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the opportunity : I (hall gladly, therefore, Wait the 
reful t of his enquiries. 

To conclude then: It appears to me highly pro¬ 
bable, that fixed air is generally neceffary to the im- 
prep nation of mineral Springs* That by the ught 
knowledge of this principle, we may now fbive moft 
difficulties that have arifen on this fubjedt; and very 
poffibly be able, hereafter, to imitate nature, in the 
formation of medicated waters. Whether my coni 
clufions are well founded, I with plea&re refer to 
your candid decifion. And am, 

S I R, 

with great refpeft. 

Your much obliged, , 
humble fervant, 

T. Lane. 


XXXL Accow£ 


Gga 
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Received Jane 19, 1769. 

XXXI. Account of federal Phenomena oh~ 
ferved during the Ingrefs of Venus into 
the Solar Difc. By the Reverend W„ 
Hirftj F.R.S. in a Letter to the Afro- 
nomer Rayah 


Ihner Temple, June 12, 1769., 

Dear Sir, 

Read Nov. 16, a GREEABLY to your defire, l 
I?69 * LjL now I eni ^ y ou a particular account 
of all the phenomena I obferved during the ingrefs 
of Venus ihto the foliir difc ; but, before I do this, I 
look upon myfelf as obliged in gratitude to return you 
many thanks for the kind manner in which you ac¬ 
commodated' me with the apparatus neceffary for the 
©bfervation. The telefcope I ufed, as you well 
know,, belonged to Mr. Dunn, and was a refledtor 
two feet in, length, and. magnified 5.5 times. Ex¬ 
pecting the planet to enter the folar difc at or near 
the zenith, I* kept my eye conftantly fixed at that 
part of the Sun a confiderable time before the be-, 
ginning of the tranfitv The firfit' intimation which I 
had of the near approach of the planet, was by the 
iidden appearance of a violent corrufcation, ebulli¬ 
tion,. 
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tion, or agitation of the upper edge of the Sun, as in 
Tab. X. and XL fig. I. when I called out to my good 
friend, governour Vanfittart, who was fo kind to give 
himfelf the trouble of taking the time for me, and 
defired him to take care. I had not taken this pre¬ 
caution above five or fix feconds, when I plainly law 
a black notch breaking in upon the Sun’s limb, and 
which feemed a portion of a much lcls fphere 
than that of Venus, as in -fig. a. Inftantly I 
defired Mr. Vanfittart, by the word Now, to mark the 
time, which was n‘ l 5.7' 35" fidereal time, by Dr.. 
Halley’s little clock, belonging to the royal obfer- 
vatory. The laft-mentioned time,, allowing for the 
neceflary corredions, and reduced to apparent time, 
is 7 h XT' 11" 

As I imagined, from the inftrudions of Dr. Halley,, 
that the precife and accurate time of obferving the 
internal contad is, when the thread.of light fhouldl 
break in between the concave edge of the Sun and. 
the convex edge of Venus, as in fig. 6. I, waited 
till that particular period, which was when Dr. Hal¬ 
ley’s clock marked ia h 15' 45", fidereal time, or 
7 h 29' 18", apparent time, the difference being, 
1 S' y" of apparent time. ; ' 

The fame phenomenon of a protuberance, which I’ 
obferved at Madras, in 1761, *at both internal contads, 
I obferved again at this laft tranfit: at both times, the.r 
protuberance of the upper edge of Venus dimini fixed, 
nearly to a point before the thread of light between! 
the eonpave edge of the Sun, and the fconvex edge; 
was p.erfed:ed, when the protuberance inftantaneouiiy. 


fciiilbr, Trahf.'.voliLII. parti. J761, ; 
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broke off from the upper edge of the Sun, but Ve¬ 
nus did not ailume its circular form till it had de¬ 
fended into the folar dife, at lea ft to the diftancc, by 
eftimation, from the upper edge of the Sun, as de- 
feribed in fig. 7. 

Although at the time of the contacts the atmo- 
■fphere was •remarkably dear, yet, as the Sun defend¬ 
ed towards the horizon, the atmofpherc grew more 
and more hazey, fo that the edge of the Sun, as well 
as the edge of the Planet,-began to grow more and 
more tremulous, and can fed the Planet to aflume, in 
.appearance, different configurations, refembling Ionic- 
rimes a prolate and fometimes an oblate fpheroid, till 
we loft fight of the Sun by its being intercepted by a 
dark cloud, or rather fog-bank, fome time before the 
calculated time of Sun-let. Although thefe laft 
phenomena are entirely optical deceptions, owing to 
the ftate of the air at that particular time, or to ho¬ 
rizontal vapours, yet I beg'it may be here very care¬ 
fully remarked, that, at the times of the contacts, the 
air, as you can bear me witnefs, was perfectly clear and 
favourable, fo that our obfervations were then cer¬ 
tain, and not fubjedted to any fallacy in vifion. The 
following circumftance is a proof of this affertion. 
The firft warning which I had of the near approach 
of Venus to the Sun s external edge was, aslhave be¬ 
fore laid, by the fudden appearance of a violent cor- 
rpfeation, ebullition, or agitation of the upper edge of 
the Sun, five or fix feconds before the edge of Venus 
broke in upon the Sup j where alone I obferved the 
violent agitation, the edge on each fide remaining per¬ 
fectly quiefeent, as a, b, fig. 1. If this appearance 
Jhad been owing to the ftate of our atmofphere only, 

■ ' then 



[ 231 ] 

Aen would the edge of the Sun be univerfally 
fluctuating or trembling; but as this was not the cafe,. 

L undulation muft be imputed to feme ether caufe 
rtnf irnnrobablv to an atmofphere about Venus. 1 
am the P more minute on this circumftance, becaufe 
ton vourfelf Sir, in a late * publication, have taken, 
notioe that when I took the obfervation of the ti an- 
fit of Venus at Madras, in the year 1761; aw 
a kind o f penumbra or dujky Jhade, which preceded the 
fir a external contain two or three feconds of time , an*- 
was fo remarkable, that I was thereby qffuredthe contain 
was approaching, which happened accordingly. 

Upon your foregoing paragraph I muft beg leave 

to make the following remark, that m the 

this nrefent year I did not take notice of the_ lar 
phenomenon as I did of the tranfit of Venus iri In- 
dk in the vear 1761; but I muft here again mTift 
upon it that fuch penumbra or dufky (hade _I then. 
Sally “w, but I do not recolledl I then faw the 
leift undulation, ebullition, or coOTfca'ion^as hap¬ 
pened in the tranfit of this prefent year. Yet both 
phrenomena were conducive to the fame purpofe, and. 
fetved to give me notice of the near approach of the 
Planet Venus to the folar difc, the event! tn both m- 

might be the confequences of. the fame caule, wn n 
caufe, as l have before obferved, might be nothing 
i„r- t uan the atmofphere of Venus. I lay might ue, 
fe Iwouid notbl underftopd to alfert here any 

* fasten, klatlve «*• 

■ thing 
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preierving at thw la no the i.rnc 
diffidence in expreffion as I made tile oS when I oh- 
ferved the traniit of Venus in India, where 1 was up- 
prehenfive, that to* k tthh' to Jijhctm ,m a'tmjpinn' 
about a planet at Jo great a tljhouc as /yaw may k re¬ 
garded as demerictd; yet S may venture to fay, that 
my obiervation of the tnmlit of the prdent year loans 
to corroborate my abortion, in the account of the tran¬ 
iit obferved in India, in 1761; however, I dull not 
here peremptorily ailign the caufe, leaving finch re¬ 
marks to he made by others. 

On my return from India, I was glad to find I was 
not particular in remarking the flrange phenomenon 
of the oblongation of the orb of Venus at the time of 
both the internal contadls. It was with feniiblo plea- 
furp I have fecn, in the ^TMnlolbphieal TranlatSion.'i, 
that four aflronomcre at (Jpfiil, in Sweden, as well as 
$ Mr. Dunn, in England, took notice of the fame or 
fimilar circumjhmces. The appearance of this pro¬ 
tuberance or ligament muft now be univcrfally con¬ 
firmed, efpecially by all obfervers of the t ran fit of the 
prefent year, at lead: by all fuch who have viewed 
it through tclefcopes of fufiicient magnifying powers, 
■and who have fenle epough to believe their own eyes, 
or candour enough to embrace and acknowledge con- 
vidlion, j all prejudice ajid preconceived opi¬ 
nion* ■ ■ ; , ■.,: ■ . - 

.■■’Fig*.'i* represents the firft prefnge I" had of the 
approach i of Venus t^thp Sun’s external:dife. ; Fig. 
2. is the appearance of the black notch, when I noted 

•d* Philoft Tran{.wt 4 *MI)i!. 1 P*r)t;h' P* 3#»'. 

f Ibid. p. '■■;'■ ■' w. -m 

t IbW. p. 184. .r: ' " ■■ I.;' 

■S^vlr'f:;f ' ■' ' , tlM 
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the time of the firft external contact. Fig. 3. is the 
body of the planet within the folar difc, adhering to 
the Sun’s upper edge, the thread of light not yet 
formed. Fig. 4. the protuberance forming, and the 
undulation at, c, d, very violent, better feen in fig. 8. 
Fig. 5. the undulation decreafing, and the protube¬ 
rance forming itfelf into a point, the luminous fila¬ 
ments darting between the edges of the Sun and the 
planet. Fig. 6. the luminous filaments ceafe to- 
move, and the upper edge of the planet is well de¬ 
fined.. Its whole-orb more opaque, but not yet di¬ 
verted of its ov.af appearance,., the thread of light at; 

is formed; and at this period I marked down 1 
the time of the internal, contadb. Fig. 7. the planet, 
is reftored to.its-circular figure. 

£ fhal.l conclude this account with a few remarks Ii 
think it neceflarv. to make on«the manner in which. 
my obfervatian of the tranfit in-India, in hySi, was-. 
inlejrted. in the Bhilofophical Tranfadtions. I am. 
very, much grieved, that the obfervations of the equal, 
altitudes and. meridional tranfits for regulating my 
time-keeper, were, altogether omitted.. Had this not; 
been the. cafe, every one. might havo. judged, of; the,, 
care, and pains I.took, in that diftant part of the world, 
as well in. making feveralof my inftruments' my felt,. 
as in ufing them when made.. What degree, of con¬ 
fidence was to be given,to my obfervations might be 
eafily. feen. Monfieur Pingre *■ would have had no 
oocafion to lament that-1 did not .acquain t the world Jn\ 
what manner habferved. the equal altitudes to determine' 
the fajjkge either of a. fixedor of: the Sun,, over- tbev 

", * Ehilof.,TrmC LW.. 1764,. p.-i,sf . .' ’r, ; w 

Wji*. LI.X. Fl.h. 
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Meridian, &c. If thcfe particulars had been inferted, 
there would have been no occafion likewife to alter 
my numbers refpeding the periods of the tranfit, 
•lince every aftronomer, from the previous obferva- 
tions, might draw his own conclufions. Obiervations 
ought not to be rejeded or ftifled becaufe they do not 
entirely fuit any adopted fyftem, or favourite parallac¬ 
tic angle. If I declared I law an oblongation of the 
planet Venus, it ought not to be difcredited becaufe 
another did not fee it. If I gave reafons for fuggeft* 
ing that Venus had an atmofphere, but had not a fa- 
tellite, the report fhould have been impartially dated, 
though another fhould be of a contrary opinion. 

I fhall beg leave to extract the following paragraph 
from my original letter from India to Lord Mac¬ 
clesfield, on thefubjed of the tranfit of Venus, in the 
year 1761, which, for what good reafon I know not, 
was fupprefTed, and had not the honour of a place in 
the Philofophical Tran factions > but which I am the 
more defirous fhould now be inferted, as it tends to 
elucidate a matter of fad, and to render indifputable 
an aftronomical truth, only to be eftabiilhed by thofe 
who had the opportunity of feeing as I did, the entire 
paffage of Venus over the folar difc. The paragraph 
is as follows: 

** Looking over the Philofophical Tranfadions, 
** fome time before the tranfit, I found Mr. Short 
u had obferved a frnall ftar near Venus, which had 
<£ the fame phafis as that planet. This gave fufpicion 
“ that Venus was attended with a fatellite. A cor* 
*' roborating circumftance was added, viz, M. Caf* 
l! fini, in his Elements d'AJlronomie, mentions a like 
« obfervation. This I regarded as a favourable 
i ■ ... ' “.opportunity, 
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“ opportunity, concluding, that if Venus had a fatel- 
«« lite, it muft be feen at its tranfit over the Sun’s difc; 
t( accordingly, I gave notice of this to Captain Barker, 
“ of the Company’s Artillery” (now Colonel Sir Ro¬ 
bert Barker), “ who took the obfervation at Pondi- 
“ cherry, I alfo mentioned it to the Jefuits, who 
“ obferved at the Great Mount, about 74. miles S. 
« 50° W. of Madras, but neither of them faw any 
“ appearance in the lead: like a fatellite. I alfo fpoke 
“ of it to Governour Pigot” (now Lord Pigot) “ and 
« Mr. Call, who with myfelf faw not the leaft Ipeck 
“ attending that planet; whence we may now ven<* 
« ture to affirm, Hhat Venus has not a Satellite 

I am, 

with great refpeft. 

Dear Sir, 

Your affectionate, humble fervant, 

W. Hicff. 


H h 2 


XXXII. Ohjer ~ 
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XXXII. Obfervatiom made at Leiccfter on 
the 'Tranfit of Venus over the Sun, June 3, 
1769. By the Reverend Mr. Ludlam, 
Vicar of Norton, near Leicefter. 


Head Nov, x6, rTI H E telefcope, nfed for viewing the 
17&9 ' JL planet, was made by Mr. Dollond, 
■with a triple objed glafs of 334. inches focal diftance, 
and was found by experiment to magnify 54 times. 
The clock was firmly fixed ; its pendulum rod was 
made of wood. The tranfit telefcope was not accu¬ 
rately adjufted either to the meridian or horizon, but 
the tranfits of the Sun and of y Bootis regiftered 
: below are fufficient to fhow the rate of the going of 
the clock, and the correfponding altitudes of the 
Sun, its-error a few days before the tranfit of the 
planet; whence the neceflary redudion of the time 
then fhewn by the clock to apparent time may be 
eafily derived. 


Obferva- 
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QSfervatians. for examining the clock 
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Day of the 

Time by the Clock 


Object 

month. 

Firfi 

: Fallage over ^ 

tfThird 


1769. 

Wire. 

Meridian. 

Wire 


1 

/ if 

h f it 

f it 


May 28; 

x 7 12 
\ Clouds 

ix . s8 0 

,18 47I 

93 Bootis 

Clouds ‘ 

Clouds 

* j„ Sun 


! Clouds 

xXiix 59 1 

59 5 ° ; 

1 

. 29 

13 191 

IX H 7 f 

*4 44 ' 

v Bootis 

5 * 

56 29 ; 

xxiix 57 17I 

58 6| 

' 1 Sun 


58 46 

S 9 35 ^ 

0 23f 

June 1 

56 39 

xxm 57 aflf 

58 17 : 

| 1 Surs 


S S 56 

59 46 

0 34. 

z 

47 43 f 

VIH 58 32 

49 *9 

v\ Bootis 


Correfponding- altitudes of the San, taken by re¬ 
flection from water, with an Hadley’s quadrant of 
fix inches radius. 


Sun's double alt. 79° 54' May 29, 1769 



Tin 

Eaftern Az. 

ie by the Ok 
Weilern Azi 

>ck 

Meridian 

TJp* Utah 

* Center" 

" limb ’ ;i 

h t n 

via 28 33 
30 *75 
32 8 

in 27 39 
v 25 4 if 
, s z 3 S 7 l 

xi 58 6 

• • 1 

,r 

Mean 

X* S 8 .4*V 


Sm'$ 



May 29, 1769 
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Sun’s double alt. 82° 55' 


Up. limb 

Center 
Low. limb 


Time by the Clock 

Eaflern Az. 

Weflern Az, 

Meridian 

h r // 

h t tt 

k t ft 

vni 39 o 

in 17 8 

H 

00 

4 * 

40 Pi 

, 15 18 

4 i 

42 42! 

13 2 S 

3 t 

Mean 


xi 58 4!* 

Mean of both lets h ' 

XI 58 4 s? 

Cor n for the interv. 7 0 

7 l 

Railage over meridian 

XI 57 

lEquat. of time 


3 3 

f Clock fader than mean time 



Sun’s double alt. 96° $8' June 2, 1769 



[ ' Time by the dock. 


[ Eaflern Az. 

Weftern Az. 

Meridian 

limb 

ix 27 50 

11 29 44 

XI 58 47 . 

Center 

2 9 57 

27 41 

49 

Low* limb 

j 3 2 if 

25 36 

481 


Mean 

h / 

xi 58 48,2c 


Cor n for interv. 

5 0 

5 A 


Paifege over meridian 

XI 58 42,6 


Equat. of time 

1 

2 28,4 


rClock fader than mean time 

I II 


If we fuppofe the clock to be i' n // fafter than 
mean time, on June the fecond at noon, and to gain 
at the rate of 2JL feconds in a day, then at the time of 
the tranfit of the planet it was one minute and one 
fecond flower than apparent time. 

At vn b j6' o", according to the time fhewn by the 
clock, a final! indenture appeared on the Sun’s limb; 
the increafeof it at vn h 6' \iC'» fhevyed plainly that 
it was made bytheexpected planet. 
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The internal contact was firft noted at vn h 23' 56"j 
at vn h 24/ 8", the divided part of the Sun's limb 
feemed wholly united. 

The edge both of the Sun and Planet were in a 
continual tremor ; at the internal contact the Kmb of 
the Sun feemed, for feveral feconds, to be alternately 
united and again feparated by a kind of (bootings of 
the Planet. 

Thefe obfervations, reduced to apparent time, give 
the external contact at vn h j r 1", the internal contadt 
at vn h 25' 9", the duration 18' 8". 

The folar eclipfe was obferved by the fame clock and 
telefcope. It was manifeftly begun at xviix 1 * 34 ' 26", 
according to the time fhewn by the clock. The end¬ 
ing was exactly noted at xx h 2o' 8". The Sun’s 
limb appeared very well defined all the morning. 
Thefe obfervations, reduced to folar time, make the 
beginning of the eclipfe at xvm h 35'21", the end at 
xx h 2i' 2 n % the duration i h 45' 41". 


Obfervations tnade at Leicefter, with an Hadley's 
quadrant, of fix inches radius, for determining the 
latitude of the place. 


1769 
April 27 


29 


Sun’s diatoeter bn quadtantal arbh 
on arch of excels 
repeated on quad* arch 

on arch of eXcefs 

SUtn of the meridian altitude of the Sun’s tipper 
limb, and its deprefEon, when reileded by 
water 

of the lower limb 
Sun’s diameter on quadrantal arch 


32 

33 
3 Z 
3 * 


*03 

ioz 


hof * 

1 1$ 

I 

April 



o 


1769 
April 29 


June ai 


S S 
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Son’s diameter on arch of excefs 
repeated on quad ran tal arch 
on arch of excefs 

Merich alt and depreffion of Sun’s upper limb, 
reile&ed by water 

of the lower limb 

Sun’s diameter on quadrantal arch 
on arch of excefs 
repeated on quad, arch 

on arch of excefs 

Mend. alt and depreflion of Sun’s upper limb, 
reflected by water 

of the lower limb 

Sun’s diameter on quad, arch v 

on arch of excefs 
repeated on quad, arch 

on arch of excefs 

Meric!. alt. and deprefC of Sun’s upper limb, re¬ 
ceded by water 

of the lower limb 


3 ^ 

33 

3 Z + 


i °4 

103 


36, 

3 * 

33 

3a 

33 

30 


121 

120 


3 6 f 

33 

33 f 

30 

33 z 

30 


122 

121 



r 



0 

t 


The latitude of Leicefter, deduced from the ob¬ 




fervations of April 27, is 

'52. 

36 

21 

of April 29, 

52 

37 

3 

of June xi, 

52 

37 

35 

of June 15, 

52 

37 

12 

Mean ofthele four obfervations 

52 

l 37 

3 

The latitude of Market Harbor0ugh, in Lei- 
cefterihire, from the mean of feveral accurate 




obfervations of the Sun’s image, proje&ed id- 
to a dark room, by S. Rook 

$2 

28 

ip- 


xxxim. & 
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XXXIII. A Letter from John Hope, M.D> 
F. Ri S. Ptoftjfor of Phyfic and Botany 
in the Unwerfiy of Edinburgh, William 
Watfon, M' D. F. R. S» on a rare Plant 
found in the IJlc of Skye, 


S i r, 

4 >T S E N D you, incloied, a deferiptioa 

17 39 ' J[ of a rare plant, with a print of it of the 
natural fee. 

It was found, September 1768, in a fmall lake in 
the iiland of Skye, by James Robertfon whom 
I had fent there in fearch of new or rare plants,. 
The whole of it, except the head and tdp of the 
ftalk, was under the furface of the water. Where- 
ever the water was fhallow, the bottom of the lake 
was covered with this plant, whofe roots were fo 
clofely interwoven, that in fome places large patches 
were torn up by the agitation of the waters, or 
other violence, and feund floating on the furface, 
matted together. 

The plant, when feen without its flowering ftero, 
refembles fomewhat the Calamaria DHL Hijior » 

* Mr. James Robertfon is an eleve of mine, and has beenemr 
ployed by the commiffioners of the annexed eftates to make a bo- 
tanical furvey of the diftant parts of Scotland, 

.11 . ■, ■ mM , 
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Mufc. Tab. Bo. At firft fight I fancied it to be the 
fame, and that the Calamaria had not been found 
with its flowering ftem : more careful companion 
convinced me they were different plants. 

Although it differs, in many circumftances, from 
the generic characters of the Eriocaulon , yet I am in¬ 
clined to think it is the Eriocaulon decangulare, which 
has never yet been defcribed, or properly figured. 

I have the honour of being, 

Dear Sir, 


Your moil obedient fervant. 


Edinburgh, io April, 
1769, 


John Hope. 


ERIO- 
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K1UOCAULON DECAN G-U LARE. 

Radix perennis, folida, interne alba, ex cujus 
parte inlcriore oriuntur piurims radiculae te- 
retes, fhnpliciffimte, pennse paflerinse craffitu- 
dinis, albs, fere pellucid®, per totam longi- 
tudinem difiepimentis opacis, tranfverfis, live 
articulationibus intercepts, in centro haruta 

. per totam longitudinem eft linea qusedam. 
opaca. Extreinitates defcribere non audeo, 
quia in fingulis fpcciminibus mihi oblatis, om- 
nes radiculse ruptie fuerunt. Sapor radicula- 
rum primo infipidus eft, levi poftea cumacrF 
monia. 

Folia Radio alia, ex parte fuperiore radicis 
'oriuntur plurima, fub-ereda, fimilia quod ad 
figuram externum, et fimili modo difpoiita ac 
in Agave Americana: fefqui-nnciam longa, 
lata bad, margine integerrinia, fen dm attenu- 
a-ntuf in apicem acutuna, pagina inferiors 
convexa ; fuperiore concava, nervofa: et fpa- 
tia, his nervis longitudinalibus definita, iterum 
div-iduntur didepimentis tranfverfis, fingulis 
fingulis propriis, ut in figura. 

Truncus fcapus eredus; e centro foliorum 
oritur, vagina tenui menibranacea, apice bi- 
fido, duas uncias longa, refpedu nervorum 
et diflepimentorum foliis fimili, inclulus, fub- 
teres, fiftulis feptem in ambitu conflatus, 
fupra vaginam nudus, contortus. 

Fructificatio androgyna in capital© ternji- 
nali, globofo, imbricato. 

Ii a Calyx 
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Calyx communis, fquamis plurimis, nigris* 
fubrotundis, concavis, membranaceis; parte 
fuperiore ciliatis; duae funt feries florum fce- 
mineorum in radio. 

FLOS FOE MINE US IN RADIO. 

Squama, ovata, nigra, fuperne ciliata lenfim 
delinens in unguem brevem, externe adllat 
lingulis flofculis. 

Cal. prop, perianthium diphyllum, foliolis 
ovatis, concavis, nigris, fuperne ciliatis, in un¬ 
guem anguftam fenlim delinentibus. Not, 
cilia fquamarum funt alba. 

Corolla dipetala, petalis albis, oblongis, con¬ 
cavis, fenlim delinentibus in ungues, anguftos, 
apice et darfo ciliatis, et macula nigra in me¬ 
dio fere laminae notatis. 

Pistillum germen comprelib-fubrotundum, 
ftylus brevis, ftygmata duo longa, liliformia. 

Pericarp i um capfula compreflb-fubrotunda, 
nigra, bilocularis. 

Semen in lingulis loculis unicum, lasve, diflepi- 
mento affixum citrinl coloris, ad apicem um- 
bilicatum, 

FLORES MASCULI IN DISCO FLURES. 

, Squama adftat flofculis mafculis, ut in foemi- 
neo flore. 

Cajlix perianthium diphyllum fpliolis cuneh* 
formibus, concavis, ciliatis, 

, . C0S.0.LLA 
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Corolla monopetala infundibuliformis, ore 
bilabiato, fimbriato. 

Stamina filamenta (quatuor?*) 
longitudine, corolls, vel iongiora. 

Anther# nigra?, oblongs. 


Edinse, Apr- 
1769. 


J. Hope, M. But. P. 


• Staminum numerura definire vis audco. 


EXPM- 



Flos mafeulug. Flos fcem metis. 
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EXPLICATIO TABULA! XII. 

Fig. x. Plant© ut naturaiiter crdcunt. 

Fig. 2. Planta unica feorfnn exhibita, ut apparu'c 
aqua immerfa et inter lueem et oeulum villi. 
a Capilulum magnitudinc audum. 
b Scapi fragmentum magnitudinc audum. 
c Fibrilla radicis magnjtudine auda. 
d Folium tranfverfe ledum magnitudinc audum, 

PAIITES FRUCTIFICATION IS. 

A Squama calycis communis. 

B Squama quee fingulis fiofeuiis fcemincis ad ft at, 
C Foliola duo perianthii proprii flolculum fo> 
mineum tegentia. 

DD Eadem foliola perianthii proprii e fitu na~ 
turali remota. 

E Pars germinis. 

< F Petala 

GG Eadem petala e fitu naturali remota. 

H Germen. 

I Stylus.' 

K Stygmata. 

h Pericarpium tranfverfe fedum. 

. M Semina duo. 

N Squama qu© fingulis flofeulis mafeulis adftat, 
O Foliola duo Perianthii proprii. 

P Petalum. 

i R Petalum apertum ut infcrtio ftaminum ap-* 
i pareat. 

I S Petalum ftaminibus remotis. 

1 X i Stamen, 

XXXI 
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XXXIV. Agronomical Obfervations made 
by Sarnuel Holland, Efquire , Surveyor- 
General of Lands- for the Northern Di- 
firiEl of North-America ; and Others of 
his Party . Communicated by the Af ra¬ 
mmer Roy ah 


Obf. of Lat. Tk jT ARCH 8, 1769, obferved by Samuel 
IVi Holland, Efquire, at his houfe, bearing; 
fouth, 56° weft from Quebec, diftance from the 
caftle of St. Lewis miles,, with Bird’s- 
aftronomical quadrant, the latitude, vi25. 

Q t fit 

Zenith angle of the Sun’s upper limb 5 1 4 a> 

Deduct for the Sun’s fouthern decli-I- 
nation } 4 34 3 * 

46 29 29 

Add the Sun’s femi-diameter 16 9 

Ditto refraction 1 ( • . *, , * . v 1 42 

North latitude by observation 46 47 20 

Obf* of Long./ March n, 1769,. obferved by the fame at the 
fame place, with Dollond’s refraCting telefcope^ 
an immerfion of the firft fatellite of ai > 

, hours* and - 45 1 feconds^ mean ' 

time* ^ ' ■ i,; , 1 1 

: " ' *. " " i 1 CM. 
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OK of Lat. March 19, 1 769, obferved by the fame at the fame 
place* with Bird's agronomical quadrant* the 
latitude* viz. 

a r n 

'Zenith angle of the Sun’s upper limb 46 45 % 

Deduct for the Sun’s fouthern decIL ') 
nation / 14 


Add the Sun’s femi-diameter 
Ditto refraction 

North latitude by obfervation 46 47 16 

Obf. of Lat. March 20,1769* obferved ,bythefame,at the fame 
place* with the fame injlrument, the latitude, 


videlicet, 

o t ft 

Zenith angle of the Sun’s upper limb 46 21 16 
Add the Sun’s northern declination 8 58 
Ditto the Sun’s ft-mi diameter 16 5I 

Ditto the refrafilion ...... x o" 

North latitude by obfervation 46 47 19I* 


N.B, Six more obfervations of the \ 
latitudeh^vebeen taken. The mean >46 47 ic 
refult of the whole is j 

Obf. of Long. April 3, 1769, obferved by Che fame, at the fame 
place, with Dollond’s retracing tdefcope, an 
immerfion of the firft fated lice of Jupiter, at 15 
, " r ; 1 ^ :■ hotirs, to rm nates, and iz feconds, mean or 

d■' _ * equal tintfe, ' 1 ' " ' ' 

Obf. of Long, April 18,17,69, obferved by the fame, at the fame 
, place, With the-fame iriftru inert C, an immerfion of 

’ *, ^ . the fecond fitelHte of Jupiter, at it hours, 39 

J ,'* 1 ,• ,, dlcdridt* theakf equal tihtfe. 

€)bf; of f April 7$G,0Bferyed by jS^'fame, at the fame 

'■ 1 ' p^e, With 'the fikmg ihftVurh'ehtj an immerfion of 

the find fateilitb of Jupiter^ : %t 13 hours, a>6 
' . ■, minutes, and 27 feconds, mean or equal time. 

Obi; 
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0 'bC of Long. May 28, 1769, obferved by the,fame, at the fame 
place, with the fame inftrument, an emerficn of: 
the firft fatellite of Jupiter, at 14 hours, % mi¬ 
nutes, and 4a feconds, mean or equal time. Alfo, 
obferved by the feme,, at the fame place, withh 
the fame inftrument, a fuperior conjunction of 
the fourth fatellite of Jupiter, at n hours, 14. 
minutes, and 17 feconds, mean or equal time;: 
and it entirely difappeared n hours, 24 mi¬ 
nutes, and 3 feconds, mean or equal time. 
€>b£-of Tranft June 3; 1789, obferved,,by the fame, at the fame* 
place, with the fame inftrument, the Tranfit of r 
Venus, as follows : at 2 hours, 28 minutes, and 
feconds,. perceived a luminous point on the 
lower part of the Sun’s limb, by appearance y 
and, in the fame place, if feconds afterwards*, 
the firft- external contaCV was formed, which 
reCHfied as the clock or time-piece of Graham 
was 15 feconds too faft at the-time of obferva— 
tion (as proved by equal altitudes.of the Sun taken 
with Bird’s aftronomical quadrant, on the jft, 2cf, 7 
4th, and 5th inftant) the equal or mean time of 
obferving the firft external contaCt will be at 2 r 
hours, 27 minutes, and 48 feconds. Mr. St. Ger¬ 
main, of the feminary of Quebec, obferved the - 
fame contaCt, at the fame inftant, with Short’s a* 
feet reflecting telefcope. Clouds, intervening^ 
prevented the obfervation of thefirft internal con¬ 
tact': but at 6 o’clock the Planet might'be feen ’ 
with the naked eye on the. Snn’s difc, through* 
the hazinefs of the atmofphere.. 

©bfV of Long. June 6, 1769, obferved by the fame, at the lamer 
. place, with the fame, inftrument, an emerfion oft 
the firft fatellite of Jupiter, at ia hours,. 28 mi— 
1 nates, and 22 feconds, mean or equal time* * 


Qbf. ofL^t : January 1, 1788, obferved by'Lnfign* Georger 
; * ‘ I Sproidei- of the 59iJr regtmeht of foot, on the-- 

—.fouth. point," entrance;.jpf'''.the'b&fcr^pff : 

;;; 1 ' v&tik 

^rciai; horizon, the latmjde* - * -fU'-’ 

K.k... * / 1 
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‘ f f 

'Double angle of the meridian 1 
‘ ahi.tu-k ot the Sun's cutter J 

' 36 jS O 

Arp irent altiuuh'uf the Sun’* renter 
KtiuiCliun ....... % 

l ll 1 ■} O 
* a 41 

Ti ue altitutlo ofthe Sun's center 

j8 \(\ v) 

ijQ 0 Of 

.Sun’s zenith ditlrirsee , 

7 L 4 3. 4 * 


Sim’s declination’reduced to the*) f 
meridian of Gafpde* j 22 5 } x ° 

- — ✓ 

North latitude by obfer-vation 4 8 47 31 

(0b f. of iLat. May 9, 17*68, obferved by-the fame, at the fame 

.place, with the fame inftrument, and an artificial 
•horizon, the latitude, videlicet, 

O f ft 

Double angle, of the Sun’s lower 1 , 

limb, meridian altitude ® ° 


'.Add for adjuflin^ the quadrant, er- 3 
xox to theYfght, j 


--a 

oc 

0 

Apparent altitude of the s fmjfs 3 
lower limb j 

Add the Sun’s femi~dianaeter 

\ 53 34 5 

*5 53 

Apparentaltitude of the Sun’s center 
Dedufife for RefraBion # * . 

58 49 58 
S3 

, True altitude of thc .Suo*a center 

58 49 *5 
90 0 0 

Sun’s Zenith diflance , , , , 

Stitt’s declination,. reunited 1 
to the meridian of Gafjjgs., ; j 

3 * *© 35 
[”*7 3 6 5 * 

Jafttqide , ■■ 

48 47 31 

, > {• h , * - 1 1 ■' m 

4 Obf. 
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Obf. of Lilt. . May 15, 1768, obfervcd by the fame, at the fame • 
place, with the fame inftrumcnt, and an artificial. 
horizon, the latitude, viz. 

» / tt 

Double angle .of the Sun’s upper" 
limb, meridian altitude , 

Subtract for adjufting the qua-’ 
drant error to, the left -. 

■ 121 XO O) 

35 • 


121 9 25 . 

Apparent altitude of the Sun’s 1 
upper limb 

S&btutt the,Sun’s femi-^diameter 

\, 60 34 -. 42 i 
15 51. 

Apparent altitude, of the Sun’s n 
center. 

*hb tra£t for -refraflion • . « *. 

j- 60 xS 5 r: 

3 i' 

True; altitude.of.the Sun’s center , 

■60, r8 %o ■ 
go 0 0.. 

Sun’s zenith,diftance*. ... . 

Add Sun’s declination reduced to" 
the meridian,of .Gafpee 

♦ 29,41.40:* 

}; 19 ';' 5 -50 

North latitude %, IpWeEtratian.* 

48 47 30 ■ 

j _ '__ 

Nd'B, There .were. 12 . more obfer vat ions made of the • 
latitude, .by tbf «fan>e paSofi ; ; but, thefej are .* 
judged fuJ&qent to. &ew his* manner of opera- - 
tioji; but the .-refult of the whole j 5 make, t£e 
place . of obfervauon. ^Sti 47'; 3%'! north latb* • 
tude. , , . „ ’-J ( { [ 

dbt pf Lpiife. .January .,29^. 176S,; obferved' by the fame per- - 
fori,bat the*fame place, with ShortY two feet re- -- 
fiedting -telefcope, an immerfion of the fiifttfetel- 
{ ; t at ^hours, x * *ninaces> £nd 3:5 

# . ( , fesonds*, mean or equal time*, 

Ub£/of!l4?ng* : . Mia:rch 15, ij&Sfiobferved by the fame perfon, Y 
at tlie. fame place, with the fame inftrumenf, ant* 
v ,:;; 1 * < u v 1 . ; iojaieificn.of the firft fatcllite.of Jupkeri^at 14 ± 

" " ' ’ f ' StS Xj. 1 ' ( 
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hours, 2 g mmutes, and 38 feconds, equal or 
mean time* 

*Gbf. of Long. March 16, 17*68, obfervcd by the fame, at the 
fame place, with the fame inftrument, an im~ 
merfion of the fecond fatellite of Jupiter/at it 
hours, 7 minutes, and 16 feconds, equal or mean 
time. 

-Obf* of Long/ March 16, 1768, obfervcd an immcjrfion of 
the third fatellite of Jupitef, at 13 hours, 38 mb 
tmtes, and 18 feconds, equal or mean time ; by 
„ the fame perfon, with the fame inftrument, at 

the fame place* 

Ob C of Long. April <5,1768, obferved by the fame perfon, at the 
fame place, with the fame inftrument, an emer- 
lion of the firft fatellite of Jupiter, at 11 hours, 

' ‘ 19 miriutes, and 24 feconds, equal or mean time* 

; Obf* of Long* April 10,176S r obferved by thefameperfon, at the 
fame place, with the fame inftrument, an emer- 
x fion of the fecond fatellite of Jtfpiter, at 11 hours, 

38 minutes, and 45 feconds, equal or mean time* 
Obf. of Long. April 25,1768, obferved by the fame perfon, at the 
fame place, with the fame inftrument, an emer- 
fion of the firft fatellite of Jupiter, at. 9 hours, 
and 37 minutes, equal or mean time. 

N* fi. This obfervation is thought to be as exa<ft as pofe 
fible, the fatellite emerging totally in an inftant, 
and the dock being truly regulated by a number 
of Angle and correfponding altitudes. 

Obf* of Long. May 9,1768, obferved by the fame perfon, at the 
fame place, with the fame inftrument, an emer- 
fion of the firft fatellite of Jupiter, at 3:3 hours, 

; ; &6 minutes, and 47 feconds* equal or mean time* 

1768, obferved by the fame perfon, at the 
' fame place, with the feme'inftrument, an emer- 
fion of the fecond fatellite of Jupiter, at it 
Bouts, ii miftutess and 34 feconds*, eqtfa! or 

Samuel Holland. 


XXXV. Ohftf* 
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XXXV. Obfervcttions made on the IJland 
of Hammerfoft, for the Royal Society* 
By Jeremiah Dixon. 


A Journal of my Observations at 
Hammerfost, 


1769. 
© May 


I? 


7 


8 


10 


At half paft id A. Mi anchored in Hammerfoft- 
Bay, near the town of Hammerfoft* on Hammer* 


In the afternoon went on fhore* to find a proper 
place to obferve in 5 but found none. 

Went on ftiore again, to find a place 5 and, af¬ 
ter much fearch and travel, fixed upon one: but, 
though the beft this or the adjacent iflands could 
afford, is very difficult of aceefs. 

Landed the houfe and obfervatoryi 

Digging holes for fixing the clock-poft, and Hand 
for the tranfit-irxftrumenti Note, the ground fa 
much frozen and rocky, could not Shift* them thia 


tike 
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1769 

May 10j The carpenters, this day, put up the houfe, fc- 
parate from the obfervatory ; as there was not room, 
left by the carpenter at Greenwich for fixing the 
tranfit-inftrument. 

—— i x | Finjfiied the digging, and fixed up the poft for 
the clock ; alfo put up that part of the obfervatory 
which moves round. Note, the poft for the clock, 
was 3 feet deep in the ground* 

12.[ Carried the inftruments on fhore : the carpenters 
working at the obfervatory* 

-q ™— 13I • Fixed, up the dock, afid fee it a-going*. Note,. 

The upper part of the hob of the pendiilunm 
was fet to fcratch, marked thus S£*. and the index, 
to N° 14* It vibrated on each, fide of the perpen¬ 
dicular 1^3^ 

$ 14I Put up the quadrant*. It was placed upon the 

ftand provided for it*. The fiand flood on a largo 
calk filled with water, very.' firmly fixed in the. 
ground.* and the box in the bottom of the ftand; 
filled with, ftones* Cloudy weather*. 

Placed, one thermometer- without doors,, and thev 
ather* within* the obfervatory y alfo placed.die baro• 
meter in a proper, place^ 

^ Cloudy till T? May- 20$. in the evening * when 1 ) 
^&Efekrthe^fbUowing"equalaitituje^-of.;; the Sun*,, 


Hlay 



Q & o* 
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!;• May 


L, lir 

Sun 

r.b. 

h t 

u 

- 9 4 

4a 

l 5 

,6| 

9 4 [ 

■4 

46 

33 

5 2 


to 6 

I 

11 

28 

i 

5 8 


Welf. 

Up. ibnK 

h t n 

9 n 5 
16 26 


I Sun 

E,ft. 

Up, 

L. 

, h / /# 

’ Iv / // 

** 54 »8| 

: 2i 0 44 

59 37 

[■ 6 5 

■ 22 4 5 ' 4 - 

f* n 20 

x 7 33 

a 1 24 6 

•, 21 5^ 

i 29 31 

2-8 20 

' 34 *. 5 C* 

ZO i 52 24 

720 59 10 

i 5 8 ^ 

‘21 4 

•2 £ 3 2 7 ' 

>1 10 7 


t'ulUt Ofl 

the qua* 
dian . 


0 M<*y 2X110 12 13 10 18,53 I 


Thefjb cofrefpond to the above 


> 2316- |. 30 3- |rp dnti 74 v fak « hiftthe 

From the points’^ and 74,1 * n the above fets’of obferva- 
tions, I find'the'clock on the iift, at noon, 4 to be 12' $$*\% 
too'fiow, and lofts ac the*rate* of 2" pet day of fidelreal time. 

3) May 22 Marked a meridiari* The mark S° is dlftanfc about a| 

. miles, apd'*thkt about 2 miles* The fituatioxi would not 
allow me to have marks nearer. 

Put the clock forward, to be‘nearer the right afcenfion of 
the mid-heaven* 

This afternoon came bn a moft violent ftorra of wind, 

, j hail, and fnow, which continued till Tuefday evening* 

I * ^ ( , , , - ■* 

—— 23 Cloudy, with fno#,' &<r. • ; 

<r—~ H Ditto. - Fixed theitranfit-inftruinienti I 


Ctaudy, fiiowj &c* 
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1769 

% June 1 

Sun 
TTp. limb. 

h t ti 

Eaft. • 

L. limb. 

Ji r ir 


S 3 3 * : 
S 9 20 

0 0 S 3 i 
o 6 27 

12 291 


Very haiy. 



ift wire, 

2d wire. 


h t ft 

/ ft 

$ June 2 f 
at noon. 1 

4 39 39 

0‘40 24 


Sun 

Well. 1 

Point. 



} 57.40 

3d or middle 
wire. 

4th wire. 

3th wire. 

r ft 

t tt 

t. tt 

41 10 — 
43 2 7 

4 i 35 

42 40 


Sun’s W. limb j 
the tranfit, 
E. limb puffed d 


Zen. dift, of the Sun's upper limb 48° 3' 30". 

T*he pendulum of the clock iiow vibrates i° 20' on the left hand, and i° 
on the right. .! ' 

This afternoon the Sun being pretty well defined, adjufted the.focus of the 
lefcope to my eye, as follows. — Short eye-piece and broad*little fpecu 

1 .2.0th. 25th. I. noth. 

0 19 12 to the right of 0 on the adjuftingfcale. Ditto with micrometer 0 0 

1.20th. 25th, 

to the right,—Long eye-piece and narrow little fpeculum 0 0 7 to left of < 

I» 20th. 25th, 

Long eye-piece and broad little fpeculum 0 18 17 to the right*——ThcH 
the means of 8 or 9 trials each n . 

I, 1 I 

The fpot near the Sun’s center was thus defined. 


f? June 2* 

Sun 
L. limb. 

h t ft 

Weft. 

Up. limb. 

h f tt 

1 Sun 
l}Jp, limb, 

b / tt 

Ea(h . 
L. limb, 

h / rt 

Point, 



10 33 1 

11 00 26 

11 7 2 

12 28 

-{- *— 
1 \ 20 20f 

1 *5 5 °§ 

22 21 37 

; 27 3 f 
32 26 

1°' 
f 70*40 

'.,44? 


, A- . 

1 . '*4 

it 15 50+ 

' 21 21 

it, 22 31— 
28 3- 
33 41 : 

21 53 4 ?l 
59 23 

22 456! 

iV'"b 

6 9 i J 

1 

; rf > 2D . 

the Sun p 
the north point 0 
meridian at i 6 f 
Iffyt per clock.. 


^ t , 1,.,in, t* 1 ; '''."‘’'Tj * 1 . : 1 1 . 1 1 ^ pw wut. 

Voi.LIX. LI . » 
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1769 

} June 2 

Sun 
L. limb, 

h f ft 

Weft. 

Up. limb, 
h / n 

Sun 
Up, limb, 

h i it ' 

♦ Eaft, 

L, limb, 

h ' ft 

Point* 



11 37 31 
. 47 45 

48 26 

43 S 6 I 
49 42 

55 29 : 

2132 1 

37 49 

43 33 

2139 3+ 
44 45 

5 ° 25 

1 0 

> 74,00 



2d wire. 

h f tf 

2d wire, 

0 / tt 

4th wire. 

/ n 




At mifU f 

16 41 28 

4313I 

AC OAl 

43 59 l 

Sun’s call or firft limb palled the tranlk at midni t !u, 

TY.,i.„ tt—L 


. Grand See, Ver, 

Zen- dift, of the Sun's upper limb 86° 32' 57". Outer arc 92 1 y 


, Up, limb, 

1 f ff 

$, June 2 — - — 
h June 3J23 9 26 
14 38 

23 24 20 

29 37 
34 53 = 


23 54 00 

0 13 i8| 
' j8 4 S| 
24 13 


Eaft. 

Sun 

Weft. 

L. limb. 

L, limb. 

Up, limb. 

Ji / tf 

1 1 n 

h * ft 

23 jo 35 

10 ii 30:: 

*-- 

15 5 2 1 

16 49 

10 23 171 

21 9 

22 9 

*> m M «• «, 

30 46I 

9 5® 20 

9 57 44 “ 

36 3 i 

3 6 37 

ip 3 1 

41 20 

10 1 S 8i 

8 21 

23 55 8 

9 26 47 

9 33 i 5 i 

- - » 

32 12 

38 36 

0 S 53 

37 33 

•W •, M M «, 

0 19 55 

9 l 43 

9 8 24 

25 24 

7 > 4 i 

>3 49 

. 3 ° 55 

12 45 
Httj. _ 

19 20 * 


Point. 

1 ° ' 
r 66,40- 

65,00 

63,00 

6 i,oo 


Hince.tlte deck is flow of fidereal time, gjpij lofes at the 

i'vi*■■ '.v4:■ •: * v ..'; ; ■■ ■■■<■ ' -, 

WfttVUW' .■ <■ ■ 


Computing from this 
point, the Sun palled 
the meridian at 4 s1 
46' sniper dock, 


.Computing from this 
point, the Sun palled 
the meridian at 
$ 3 V48 per dock, 

The mean ^46' 3", 


By 
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By comparing theinftant of time i6 h 44' 3",42 per clock the Sun paffed the me¬ 
ridian under the Pole on- the 2d of June, with the inftant i6 h 44' 2i"o$ per dock, 
it palled the meridian mark’per tranfit inftrument, I find it is i8 /7 j&3 later per tranfit, 
that is, the mark northward Hands i8",6;$ too'much to the eaft. Now by putting up 
another mark at the fame diftance as the fir ft, fo as to correfpond to the fecond wire, 
and meafuring the diftance between this and the firft mark, I find it to be 36 feet. 
This increafed in the ratio of the zen. dift, 86° 48' to rad, gives 36,0^ feet for the 
fpace correfpond ing to 45'!, the time of the Suns pafTage from the fecoud to the third 
or middle wire. 

The reafon of this increafe is, that all the wires in a tranfit inftrument, except the 
middle one, deferibe lefler circles, parallel to the middle one, which defcribes an azi¬ 
muth.—Having got what fpace correfponds to 45"!, we have, by proportion, 14.76 
feet for the fpace, anfwering to 18",63, which the mark muft be moved weftward to 
be in the true,meridian. 


THE TRANSIT OF VENUS. 

Time p. clock 


6 9 
h June 3 




h 

/ 

"1 

13 

40 

00 


43 

CO 


5° 

00 

19 

. 4.7 

00 


The planet feemed.to be compleatly upon the Sun, but no thread 
of light: this was an inftantaneous view, and through a thin 
cloud. 

The air all this time very has^r. 

Saw Venus upon the Sun’s limb, the 2d internal contafl being pafh 
After this, all cloudy as before. ‘ & 


—k 


THE ECLIPSE OF THE SUN. 


Ifimcp. clock Micrometer Ap. time 


h 

/ 

If 

0 

■Sr 

a 

& 

B* 


h 

t 

' It 

2 

3 

n 

3 

6 

20 


21 

15 

Me* 

OO 


7 

44 

2 

*3 

l 7 



I§ 

9 < 


10 

3° 

% 

9 

21 



20 54’3 


«3 

33 

% 

'5 

'12 



mi 


22 

s 

4 

i? 

21 



32/71. 


24 

57 

4 

19 

11 



35/9 


3°| 

4j 

1 X 


l£ 4 



40251 


33 

37! 

1 

i 41 

11 


IT 

43 ! 57> 6 


L 1 is 


Value of micronr. 


t 

l8 

51*9 

The yexfed.ibieiufligfei 1 | 

l6 

‘'ft**'" 

i v ''I? 

*5 

27)4 

Ditto/; ! 

14 

6,14 

Dit^i'j.i/ ^ ;,t 

39 : 

22,8 

Dift. of cufps 

39 ! 

s 0 „h 


8 

P&Pi- 

Verfed fine of light 

?• 

33^ “ 

Ditto 


1 Tt©$f1 



Tifflffp, clock M/crometer 


1769 

h June 3] 


38 SS 
4 i '3 
44 : * 
47 ,' 2C 

504 i, 

4 ;s 

3812c 


>1] 

, 7 * 
8|r 9 
21 


l8 

12 
12 } 
12 + 
3 


1260 ] 

Ap. time 


Value of microns. 


h 

t 

n 

0 

t 

ft 


49 

l 4'7 


1 

’■3,9 


5 1 

52,2 


1 

4i,3 


54 

26,8 


8 

7-9 


57 

<8,3 


8 

54> 2 

22 

1 

? >7 


9 

5i.7 


12 

0,8 


28 

55’3 


*5 

5,5 


28 

10 


48 

30 



i 


Verfed fine of light 

Ditto 

Ditto 

Ditto 

Oirto 

Dift. of cufps 
Ditto 

Drul of the cclipfe 


Sub. for adjuftment 

..lilt 

O June 4 Zen. dill, of the Sun’s lower limb at noon 48° 23' 


‘Sun’s diameter 31' 33+ 


A Table-{hewing the minutes and feconds anfwering to the divifions of the 

micrometer feale. 


»* 

n 

r 

tf 

sr 

I 

6 

13 08 

2 

12 

26,16 

3 

18 

39 24' 

4 

J 4 

52’3 2 

5 

3 s 

05,40 


w 

0 

& 

/ 

tf 

w 

l/i 

fir 

tr 

I 

0 

•8,654 

X 

0,746 

2 

0 

,37,308 

2 

■>492 

3 

6 

55*962 

3 

2,238 

4 

1 

14,616 

4 

2,984 

5 

10 

1 

y 

33 ^ 7 ° 

6*540 

5 . 

IQ 

3 ’ 73 ° 
74 6 o 

*5 

4 

39,810 

*5 

11,19c 

20 

6 

13,080 

20 

14,920 




*5 

■18,650 


0 June 4 


Took the dip of the fea from the obfervatory, and found it to 
-be l, neat?y 21'. , ' ■ ♦ 

Packing up the inftruments. 



Moi all ihfirumejnts on board the Emerald, 


A Table 
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A Table {hewing the Height of the Mercury in Fahrenheit’s Thermometer, v 
the Obfervatory, and without in the Shade, three Times per Day ; and the E 
of the Mercury in the Barometer once per Day, while at Hammerfoft. 



Within obfervatory. 

Without obfervatory. Barometer. 

*769 

May 15 

Morn. 

Noon. 

32 

Even. 

Morn. 

Noon. 

3 2 

Even, 

2 7'3 

16 

3 1 

3 ? 

33 

31 

33 

33 

27,69 

17 

3 1 

36 

32 

3* 

35 

31 

27 69 

18 

34 

36 

37 

34 

37 

3 6 

27,00 

19 

34 

38 

39 

35 

39 

3 8 

2 7>83 

20 

40 

47 

43 

40 

43 

43 

27,80 

21 

3 6 

3 > 

3° 

36 

36 

3° 

27,70 

22 

38 

38 

3* 

3,8 

37 

3° 

27,00 

23 

36 


35 

36 

3& 

35 

2 7>93 

24 

36 

36 

3 6 

36 

3^ 

3 6 

2 7>74 

25 

33 

34 

3 1 

33 

34 

3 1 

27,60 

26 

34 

3^ 

35 

34 

35 

35 

27,5a 

27 

33 

37 

37 

33 

37 

37 

27,90 

28 

3* 

35 

34 

33 

36 

33 

27,91 

29 

3^ 

39 

34 


39 

33 

2 7>74 

30 

39 

49 

52 

36 

i 49 

55 

' 27,65- 

T 31 

5°' 

- 50 

46 

So 

5 Q 

46 

2 7 >7i 

June j 

43 

43 

40 

43 

43 

40 

27,90 

2 

40 

44 

44 

40 

44 

. 44 

27,70 

3 

4T 

42 

40 

4* 

42 

40 

27,60 

4 

38 

SB 

36 

SB 

3B 

3 6 

27,50 


The Latitude of the Obfervatory is, per obf. June 2, at noon yo° 38' 2'2? 

4, at noon 7o° 38" 23' 
Note, The error of the line of collimation of the quadrant did not, upon 
appear to be any thing worth notice. 

The altitudes, northward, are fo low as not to be depended* upon. 

The longitude of the obfervatory is (by comparing the observations of the ecf 
the Sun with' thofe made at Greenwich), 

h / ft 


Per 1 ft meafurement wkh the micrometer 
2d ditto 
3d ditto 
13th ditto 
13th ditto 

End of the. eclipfe . * 


Eaffc of the Royal obfervatory at Green wfclL 


r 34 40 J Thefe obfervations 
x ,34 35 > made before the jj 
1 34 4.4/ , of the eclipfe. ; 

35 ‘ C | Thefe'' obfervations 
* '35 T 3 (’after' the middle 

.1 35 IQ I - 


43' 45" 


Jere. Di; 

XXXflj 
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{XVL Agronomical Obfervations made at the North 

U *<i »■». /_ if. iHl J f\ . __ , a * **** 

i?y Mr, Bay ley. 


Cape, yir Royal Society. 


tj 6 9 

May .-i 


A ment S ;„" 9 £ho a r“? 5 °’ g ° f ** « d dwel! ”>S ^ufc built, and 

S 1irm”e £f 2 1eit n t“hl h iround”Vd 4 ^ - Ti ” P»«*fc «« Tet» 

that it was very (leady and /inn * g toTr h ^ d f VVc!i r ^ mmcd with earth and Hones ih 
perpendicular (by Jhlch mean, it ZafinlTT ‘H f ron , omical dock truly 
| g ftaki “S b t t^.wind) and fet it going nearly witf fidarral° blir ' ,ator )' ai,d «» 

Set up the tranfit mftrument nearly in the meridian. 

examined the line of collimation of the mi'idrant* c*‘ i • _ 


' 6 




27 13 
20 58 
5 

42 6 

29 16: 
26 24: 
39 *o ; 

t6 

2 9 S 3 
34 0 
37 39;; 
26 1$ / 
2# 46 

33 23 

'rh;, 2 


2 l 34 37 

6 13 30 

"o H 3 i 
5 33 32 

0 38 39* 

5 *6 59: 
0 49 17 : 

2 J ^ .,, 

mu 

21 53 O' 
39 3 i 


42 22 

i 48 

23 s 

h as 

48 2 4 : 

59 44 : 

44 39 
*9 *5 


33 59 
45 . 34 ' 


Za D. 


0 / 

Morning 1 * ■» 

Afternoon J Sun s u PI>w limb } 61,30 
Morning \ 4 

Afternoon j ^ un s tt PP er limb i 50,0 
Morning 1 e „ J 

Afternoon J ^ an s u PP er iimb I 
Morning \ e n 

Afternoon f i>ua $ i°wer limb l 
MAhnln™ 1 J 


* «pper limb j. 5 7j3 6 very huty 


| Morning 
! Afternoon 
’Mofning ‘ 
Afternoon 


J 

$an>$ op, per limb 1 
Sa'a*9 lower limbj 
Sun * s upper limb ) 71,20 

► X- ***.IJ« . r r . 


Yv aJ > 39.:35 H 5 . 34 ( Afternoon f ouns U PP^ tab 71,20 

^&S$:3B2i &SSS ^ the r*-* 

and found tSS ' 18 P0 nd » ! »» i°f tie clock, 

I * 9 2 C if l 3 l CA . I IWnrnmo* S ■ 



Morning i c , 

I Afternoon j ^ un s u PP e r limb j 

[SSL.}** taap 

■ Afternoon l ower ]j fTOtf f 

Morning 1. - : i , 

'Afternoon/^ ans u PP er Hmb J 1 
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Correfponding Altitudes of the S U N. 


21 -- 1 22 6 2 12 6 Morning Sun’s upper limbi ^ 

6 2$ i 12 38 1 - 1 Morning Sun’s lower limbj 9* 2 7 

26 At7 h 22' per deck, clock /lopped, but by what caufe I cannot find, it not 
dpwn. 

At 9§ fet it going again, as near as I could guefs, with fidereal time. 

Pendulum vibrates i°| on each fide of nothing. 

1 Wound up the clock The pendulum vibrates i°| on each fide of nothing*. 

3 49 45 I 22 55 59 | 2 3 1 Morning 1 W ,T ,; mK 1 


49 45 22 55 59 

- •— 10 34 52 

56 23 23 2 34 

34 28 10 28 14 

-23 6 16 

- -— 10 24 31 

6 40 23 12 55 

24 4: 10 17 32: 
- 2 3 49 31 

- ~ " 9 +' I2: 

49 5° 2 3 5 6 >4- 

40 47 : 9 

-o 7 30 

- 9 23 13: 

7 S5 14 16 

22 48 : 9 16 26: 

o 48 5.1 

-8 41 50 

4919 056 1 

- 8 34 37 

- I l6 46 

--- 8,1 3 SI 

17 14 r 24 26 

13 23 86 11 

- : 39 5-5 

r - 7 5 ° 4 1 

41 27 1 48 11 

-74229:; 

-2 13 44. 

—- - 7 16 52 

14 18 ■ « 2' 2,3 19". 

16 18 7 7 18 

-- * -2* 30 20 \ 

-- - 7 o 16 

30 56 2 40 52 

3940 64941; 

4, 2' 56 16 

- 6 34 20 

'57 f 5 9 
33 33 ,6 2 ‘, 3 2 ' 

. 23 2 « 4*5 

- 10.58 J4: 

22 11 ,23 28: 26 

b7 48- ho 51 . W 


Afternofn} Sun ’ s “PF 61 iimb 


Afternoon j ® u n’s lower limb 

Afternoon } San ’ s u PP er limb 
Morning \ Sun^s lower iimb 


11 56 Afternoon/ * iUVVCA MUIU 
35 3 5= Afternoon j ^ an ' s upper limb 

,28 24-. Afternoon}® an ' s lower limb 

ll; 4 2:'Sj S ““’ ! "PP er Hmb 


10 12: Afternoon | an ' s ^ ower Unjb J »* 

35 % SSL} 8 - 1 * **** 1!rab T 8 , 

::: ESW 1 "“ B " b J 

23 47 Morning 1 . g^n’j upper iimb 1 
6 S o Afternoon'| PpC L 6 

■ - 

--- SSJ n } Supper iimb] 

::: %&)***-**}** 

2 8 2 7 Afternoon j Sun ’ s a ^ tT limb 1 
::: 

- 7 - J ! ■ ISn}'WwlikV 

% u ?w liaib l 6 , n . , 


r T ¥r° ming I- Sun Viewer limb 
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Correfponding Altitudes of the SUN* 



/ // 

h t tf 

/ 

June 9 

53 43 

23 0 0 

46 0 

46 18 

10 4° 9 ( 

34 0 


40 16 

23 46 34 

- - - 


39 45 ■ 

10 33 z 7 

- “ “ 


- — 

t 2 8 43 

— ■** 


— 

8 51 10 

- - - 


29 12 

1 36 9 

42 56 


50 40 

8 43 42 

36 5+ 

10 

-- 

23 28 22 

54 3 2 


— 

10 5:6 56 

™ - 


28 45 

23 34 56 

— — — 


0 0 

II OO 

— "" *" 


— 

0 50 30 

5 5 ° 


— 

9 28 45 

22 22 


59 56 . 

1 6 27 

- - ~ 


-- 

9 31 44 1 



— 

I 20 57 

2; 3 Z 


~ *» - 

9 7 16 

*- - - 


21 26 

1 28 12 

- - - 


6 47 

9 0 0 

- - - 

H 


1 42 4 

48 39 


- - - 

9 z 7 34 

zi 1 


42 31 

1 49 18 

— — “ 


27 8 ‘ 

9 20‘ 20 

— — *- 



2 9 8 

|6 15 


— 

9 0 28 

-a n. —. 


9 38 

2 16 58 

24 s ; 


0 0 

9 0 0 

- — - 


~ ~ r 

3 2 4 2 3 * 

34 14: , 


r* t 

45 8: - 

35 * 5 : , 


2 5 6: 

3 35 X 3 : 

+5 4 * : 

18 

44 *3 * 

7 34.16;; 

23 38: 

*7 J.6 

r 0 23 28 ■■ 

29 30 


17 0" 

11 H 3 ' - 

\\ i»: 


2 3 &■'’ 

/P 7 ^d'i 6 . " v 

.36 8 


10 


58 20 

■' ' " .'V'.'l 


i. Q'ft'-II * 

45 ft 




49 W > 


39 ft\ 

0 45 5 1 

ytk, Tri.i’jjj 




SS 5 


) 

2 22 "i 1 /I 



9 12 22 

■ r h\\ 


22 30 

2 29 49 

* !i 1?)i -J 

g , v< ' 

11 5*4 5 

9 x> 0 -i 

3 32 20 : 


ivS'i. h 


■ -8-:2-:>7r^ 



, t 3'4 2 S° 

53" 6 

■A y:.'i *4v M 

>]<X M *?, 1 *ft . 

&? Si 35 

‘ 4 1 $. 


1 Sun 

Afternoon J 

t Sun : 

Afternoon J 
Morning 1 c , 
Afternoon r un 5 
Morning | c , 
Afternoon }' Suns 
Morning 1 P * 
Afternoon j Sans 
Morning 1 c , 
AfternoSn) Sun 8 
Morning 1 <* , 

Afternoon J 
Morning 1 c , 
Afternoon ) Suns 
Morning 1 0 , 

Afternoon |' S s 

“, or(lin *S t Sun’s 
Afternoon/ 

Morning 
Afternoon 
Morning 
Afternoon 
Morning 
Afternoon 
Morning 
Afternoon 
Morning 
Afternoon 
Morning 
j Afternoon / 
Morning s 
Afternoon 
Mprnirig 
"Afternoon . 


*$ npper limb | 
r s lower limb I 


Z. D, 


65,33 


>er limb j 

.™ b j' s7 '° 


\$ 7 > 3 ° 


Afternoon 
Morning 
'Afternoon 
Morning 
Afternoon J 
.Morning 
Mfe^rnOon 
[Morning 

rSqjm 







upper 
lower limb 
upper limb 

[66,44 
lower limb 1 

upper limb J 

f $9 > 2 f * 
lower limb j 

upper limb j 

? 57 A® 

lowfer limb 
upper limb 
lower limb 

j 

upper limb ] 

}$S’ 3 z 

lower limb J 

upper limb 

lower limb 

upper limb 

lower limb 

upper limb f 

lower limb ] f 

Sun's upper limb*J 4.* l 

Sun's lower limb 

i 

BWJs upper limb j 

ifif ’ 


Sun's 

Sun's ' 

Sun's 

San’s 

Sun’s 

Sun’s 

Sun’s 

Sun’s 



1 &un's 


sm 


*5 l >3 


Ibvfe Jimbj^ 

/ s l|; ' /. ; \r ' " ; 


, from 


y;;«; 
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From the above correfponding Altitudes the going of the Clock is determined. 



Apparent noon per 

Clock too flow 

Rate of clock; 


clock, per equal al¬ 

for fidereal 

with refped to 


titudes. 

time. 

fidereal time, s 


h f n 

/ tt 

ft 

May 6 

2 S3 31,0 

l 2,0 

4 - 4 j 6 

8 

3 * 2 5 » 2 

0 5 2 >3 

+ I?2 

*5 

3 28 59,2 

0 43,2 

i >3 

50 

3 4 8 43>9 

0 49,0 


June 3 

4 45 S> 1 

1 13,6 

—0,5 

9 

5 9 4°>4 

1 16,6 

+ i >3 

10 

5 *3 5 6 >9 

* * 5.3 

+ 2,1 

11 

5 18 7>3 

1 13,2 

—0,2 

15 

5 34 42,5 

S 14 ,0 

+ 0,07 

18 

#5 47 io >3 

I 14,2 



Mean rate of clock 

+0,91 


Clock flopped. 


TRANSITS taken with a Tranfit Inftrument over the Meridian, on the Ifland of Maggei 
or the North Cape of Europe. 

1769 

lp May 2013 11 49'30", 7 tranfit of Sun’s center at tranfit inftmment, it being adjufted to 

* ' JA* j:. ...._ 1 - ...1.. .1-_:j: A..J .0' 


h June 3 
S 9 


IT 

S 


o 


meridian mark, which was put nearly in the meridian, 
apparent noon per equal altitudes. By this it appears, 
of the true meridian. 


Shifted the*meridian mark nearer to the true meridian. 

.1 Wire. 

a Wire. 

3 Wire. 


4 Wire. 

5 Wire. 

/ ff 

1 tt 

h t tt 


f ft 

/ // 


43 nf 

4 44 l| 


* 



4O 17 


47 7 i 




5 10 58,6 



Ilf 

27 8 + 

18 28 s- 

- 

29 2 — 

58-- 


43 i 

19 3 8 28+ 

» 3 * 

58 

47 8 

47 54 

10 4b 39 


49 241 




12 45 14 




3 

19 — 

*4 4 

— 

S 3 i 


14 ‘V 

I I •— 

18 28 7 + 

4 + 


15 24— 

l6 12 + 

5 i 7 °i 





19 x8i 

20 7f 

20 5 Si 


32 465 

5 33 34 i 





35 53+ 

3 6 ; 4 ‘i 


17 52+ 

18 39— 

4 19 2^" 

- 

20 13 + 


40 18 

41 6+ 

5 4 * 54 + 





44 15 

* 

45 2 l 

45 5 °l 

33 + ' 

3 2 °i 

H 4 7 


4 55 


42 22 + 

4 3 u— 

1; 43 59 + 





46 17 


47 5-1 

47 54 + 

26 14 : 

27 a 

18 28 .7 

l 

, - 4 | . 

/ ■ ? 1 1 .if, j. 


17 31— 

4 10 17] 


19 4 f. 


44 28—: 


5 46 244 





47 55 — : 

48 2$ 

r . 

49 ' 2 J 




l<« 45 J* 




And 3 h 48' 43' 
the meridian mark is w 


O iL. 

O2L. 

© 2 L. palTcd the mer; 
* Lyra?. 
cc. Aquilte, 

D 1 L. 

Polaris S. P. 

Ar&arus* 
x Lyra. 

© i L. 

© 2 L. 

© 11.. : 

o 2 L, 

? 2'h. , i 

0 1 i 

© iL. 1 ; - ^ 

Arciurus* 

© 1 L. 

Q 2 
a Lyrxr* 

? 2 L. , 

® 1 i” ]• dying cloud3*; 

© 2 L. j ^ - } 

Polaris S, P. j 

tiwifi) 


Vou ux 
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T R A N SIT S compared with equal Altitudes, for finding the Error of the Meridian Mark, 



Tran fits of Sun at 
trunlii inftrument. 

Noon per equal 
altitudes 

Differences. 


h ' n 

h f ft 

n 

3 

4 45 9.3 

4 45 

4,2 W. 

2,6 W. 

11 

5 I s 9>9 

5 1 3 7»3 

15 

5 34 43,9 

5 34 4*»S 

1,4 W, 

18 

5 47 i3>o 

5 47 I0 ’3 

2,7 W. 


Mean difference 2,7 Wcihj 


Hence It appears, that the Sun palled at the tranfit infirument too late 2",7 bp a mean of thefe 
observations, which Shews the mark was well of the true meridian; which gives the azimuth 
of mark ~ 50 7 fomh wcilcrlyi 


TRANSIT of VENUS, obferved at the NORTH CAPE. 

1769 

I? June 3 At I3 h 46' 40" per clock, or c/ 0' 2", apparent time, the Sun came out from under 
a cloud, with Venus on it, about £th of her diameter; and at 14 11 o' 41" or 
<^ h 14' jt", apparent time, Venus’s outer limb feemed to be in contact with the 
Sun’s limb; bat no light of that part of the Sun’s limb could be feen, Venus be¬ 
ing apparently joined to the Sun’s limb by a black ligament, which gradually di¬ 
minished in breadth; and at 14 11 1'36", or 9 h 14' 56", the Sun’s light broke 
through it, and Venus and the Sun were to appearance perfect (this was certain to 
about 10 or 15 feconds of time), and the black ligament contracted itfelf, fo that 
Venus was confiderably within the Sun’s limb, fuppofe ^Vth of her diameter. 

During thefe obferyations the air was red and hazy, and the Sun’s limb very tremu¬ 
lous, and the fpots in the Sun very indiilinQ:, and Venus feemed very ill defined 
when on the Sun. But a better idea will be formed of the bad appearance of Venus 
at the internal conta&, owing to the very hazy Hate of the air, from the reprefentation 
of it, plate XIII. 


Here follow fome meafures I was able to take during the time the clouds were off the Sun, 

Time per Meafures of Meafures of 

clock, App, time. J [ microm. in microm. in 
inches, &c. degrees, &c. 


Soon after the internal contact, meafures of Venus’s diameter. 


0,1 24 
9,1 23+! 

o,r 23 —| 

o, I 22 + 
0,1 22 ' 


[ 0,1 22 



Meafures of the Sun’s horizontal and vertical diameters, 
taken immediately after Venus’s diameter. 


Mean 


1 Horizontal Diameter. 1 

Vertical 

Diameter, 

4, 9 | tij 
4>9f 23 
4i9? 23 
4*91. *‘f 


4 ,S| 12 
4,34 10 
4,8| n 

4>4 9 


4>9i 22,2, 

iSi'i/fr 

+•*1 10 >5 

30 ' 50",73 


DHereo|! 
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a-~5SS! rAS"“'- b ‘ 


A Table for reducing the Scale of I 
the micrometer to Degrees, & • 


Time per 
clock. 


i App. time. 


-Meafures of Mcaforesof 
imicrom. in maom. m 
inches, &c. degree*, fcc. 


14 38 37 9 5* 5° °'^ * 1 3 3 35S 
44 30 57 3^54 9 3 35 ;S 



U 54 5 ° 10 8 X H 1 

4 Vn 43 10 53(49*4 0 


b6 58,6 

26 



8 5I10 21 i| 

10 28 23 30 

12 1 4 2 ii 

13.4.81 


[19 50,8 
p9 39»4 
19 34j x 
•19 3 7»9 , 


13 i.»i --- 


>5 >5 f°l‘ 0 t % 


35 


6 1,9 


03 II y X „ 

37 lin,Ql 7. 


11 49»4 
u 58,1 

12 8,0 
12 16,4 
12 26,2 


Value. 


6 i 9 > 95 j 

12 39*9*1 

18 59,86j 
,5 19,81 
|3 l 39 a 77; 


Greateft and leaft fof Sg 

Limbs from the Su& 
the neareft Diftance of their Cenun. 



On examination, the micro- , 

meter fcalewanted nond-.j 
juilment* 



M nr 2 


ECLIPSE. 
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ECLIPSE of the SUN, obferved at the NORTH CAPE. 


At i h 48' 4", the clouds clearing away, I faw the Sun, and the Moon had made a 
fmali impreffion or notch in the Sun’s limb; by obferving the increafe of the 
eclipfe, I fuppofe it began 4, 5, or 6 feconds fooner than I firft few it, or at 
i !l 48" q" per clock, or zo 1 * 59' 19" apparent time, nearly. 


Diilances of the Cufps. 


'1 .me p t 

lock 

App. tu 

ne 

Meafures 

Reduced j 

h f 

11 

h f 

11 



/ 

if 

2 10 

22 

21 21 

0 

Hr 

5 

23 

29,6 

13 

19 

24 

34 

3>8§ 

9 

24 

29,6 

19 

1 

30 


4 >i| 

6 

26 

21,3 

21 

3 

32 

16 

4j2 

7 

26 

4 1 * 1 

n 

5° 

35 

3 

4>3i 

8 

27 

38,8 

'' 

38 

38 

5° 

4 , 4 | 

14 

28 

2',4 

3* 

10 

45 

21 

+ 5 l 

10 

28 

S 6 >4 

34 

56 

46 

7 

4,6 

13 

29 

r 7>7 

3 6 

4 

47 

*4 

4 

J 5 : 

29 

38,2 

39 

11 

So 

21 

4.7 

0 

29 

45.8 


Meafures of the lucid Part, near the Middle of 
the Eclipfe. 


a 43 7 

2t 54 16 

1,1 ^ 

7 '.7 

44 u 

55 zo 

o,9f a 2 

6 i 7>7 

47 5 ° 

33 S 9 

■6,9 24 

6 0,2 

49 35 

22 O 43 

0,9 9 

3 4^=4 

52 14 

3 22 

1,of II 

6 47.3 


Diftances of the Cufps. 


i 54 

5 5 

22 6 

2 

4 > 6 f 

*9 

29 

41,2 

57 

1 

8 

,8 

4.7 

3 

29 

48,1 

59 

55 

11 

2 

4,6 

14 

29 

18,4 

3 ^ 

24 

13 

3° 

4,6 

10 

29 

*5>4 

4 

3 1 

*5 

37 

4^ 

7 

29 

*3>* 

6 

37 

17 

4 o 

4>5i 

9 

28 

55> 6 

8 

13 

3 9 

1.8 

, 4>5 

20 

28 

45>e 

10 

34 | 

21 

3& 

4>41 

18 

28 

z f>5 

14 

,57 1 

22 26 

1 1 

4*3 

17 1 

57 

26,7 


Sun’s horizontal Diameter, mcafured 
dircdly after the Eclipfe ended, 

4»9i 21 i 
4»9i; 

4 > 9 i' 50 

4 »9f 52 + 

4>9i 

Mean 4,9J 20,95=31'35",9 


By comparing the end with Mr* 
Malkelyne’s obfervation at Green* 
wich, the difference of meridians 
comes out i h 44' 6 " of time, =5 
26° i* 30" eaft, or difference of 
longitude of my obfervatory from 
Greenwich to the eaft. From 
whence the longitude of the point 
called the North Cape is k° 49' 
eaft of Greenwich. 


' . Clouds came on, jfo that I faw the.Sun no mote till ^ 38* o" per dock, and it broke away 
-very clear, and continued clear to the end, which was at 3** 48' 19" per clock, or 22 h 5 o' 1 f* 
tlme * a * !r being ver 7 dear, the end feemed certain to about two feconds. 

T he fdefcope ufed was a refle&or of 2 feet focus, made by Mr. Doliond * and the magni- 
of Venus, andfthe beginning:and;end''oftbeTolar eclipfe. 




ng power ufed with the micrometer, was 50. 


Adjuftments 
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Adjaliments of the telefcope with the different eye-pieces and littlefpeculume, as combined 
together when ufed. N. B. — fhews that (0) on the vernier, is behind, or 10 the left hand of 
the firft divifion on the fcale ; and 4- to the right hand, or before. 

Long eye-piece and fhort focus little fpeculum magnifying 100 dines = —. o + 1 if on vernier. 
Long eye-piece and long focus little fpeculum with micrometer on — —- o -f 19J on vernier• 
The eye-piece with moveable wires, and long focus little fpecu- 1 

lum, and micrometer j + 0 + 4 on vernier, 

Thefe are a mean of 10 or 12 obfervations each. 

The Value of the Scale of the Qbjed Glafs Micrometer was found as follows; 

A bafe of 120 feet was carefully meafured on level ice (which was covered with frozen fnow 
about half an inch thick), with two 10 feet fir rods 5 and the meafure being taken four d merer c 
times, no one differed from any of the others fo much as ALth of an inch. But as the fir 
rods might not confiil of 10 feet exadly of the fame flandard from which the micrometer fealo 
was laid off, I therefore took fix inches between the fine points of a pair of compares, from 
the micrometer fcale; and, by repeating this meafure, found the exad length of the fir rods in 
xneafures of the micrometer fcale j and thence correded the length of the bale, found imme¬ 
diately by the rods, and reduced to the llandard of the micrometer fcale. Perpendicularly 
over the bafe, at one end, was placed the center of the divided objed glafs, and perpendicularly 
over the bafe, at the other end, a board was placed, having its plane at g y ^ 

right angles with the bafe line, white paper palled on its upper part j and 1 1 t 

at the height of the center of the object glafs, nearly above the horizon, I 

was a jftrong black line drawn, as ABzzS inches, A g and Ae being fmall ; 

but equal diftances from A; by bringing ( ed and gh) to coincide alter- e \& " 

nately with (A*) the error of adjuftment of the micrometer fcale was » 

found ; and by feparadng the glafifes till (A a) and (B h) made but one a 
line ; from this reparation the value of one extent of the micrometer fcale was found, by mak¬ 
ing this proportion. As the length of the bafe: is to the length (AB):: lb is 206265" (the 
number of feconds in an arch equal to the radius of a circle) to a fourth number, which will 
be the feconds of the angle meafured by that opening of the glafles, which is fhewn by the 
micrometer fcale ; and other angles will be in dired proportion to the refpedive mealures 
whence the table was formed. 


ZENITH DISTANCES taken with an Agronomical Quadrant, of one Foot 
Radius, made by Mr. Bird, at the NORTH CAPE of EUROPE. 

Bar. Ther. 

' Exterior arch 
reduced 



Inches. 

out 

in 



Q 

0 

1769 

0 May 14 

29,80 

43 

40 

20 

29,71 

45 

41 

7 ? June 3 

29*93 

66 

58 

11 

29,57 

46 

42 

*5 

29,66 

41 

40 

16 

29,7c 

44 

39 

* 7 

29,72 

44 

42 


29,71 

47 

48 } 


29 * 7 ° 

52 


29,70 

52 

> x | 


29,18 

52! 

54 il 


| 

Interior arch 

0 / tt 

Exterior 

arch 

0 / ft 

tt 

0 U. L« on the merkJ. 

51 59 to 

35 1 26 

f 5 

O L. L, ditto 

51 10 40,0 

54 2 12 

8 

O E L. i 

48 52 44,0 

52 0 18 

i 6 

© U. L. 

48 20 54,0 

51 2 9 

0 

© L. L. 

■ ’ , 

$t Vit 

12 

© U. L* 

b 

tin 

CO 

- 4 - 

50 3 i 

0 

© U.L. 

50 * 5 

8 , 

© L. L. 

+7 5 + 2 7> s 

S* 9 I 3 

>4 < 

$ Center 

5* 13 3 6 + 

55 2 z '? 

*7 i 

© Li. L. 

47.50 28,0 

! 5* 0 4 

c; j 

© U. L, 

47 "i 8.50, o< 

50 ■ 1■28 

1 C : 

Ardurus . 

50 3 6 S,o 

53 3 3 ° 

it i 

© L. L. 1 on the north 

91 1 12 

24 i 

© U. L, j meridian. 

85 7 29 + 

9 ° 3 t 

t 

Lyras 

32 25 18 + 

134 2 11 


$ Center 

52 27 0,0 

1)5 3 2 5 



47 


58 59,4 
10 45.9 
J2 36,6 
20 4^,8 
7 - 6 >? 
31 4°>3 
2Z 41,3 

54 33.8 
1 3 2?>4 
50 30,5 

l8 42,0 

56 21,2 
37 4U* 

7 

25 ,22,a, 

*& 5 $r& ] 

i kw: 
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From the foregoing Zenith Diftances of the Sun, and of Ar&urur, and a Lyras, the Latitude 
of the Obfervatory is determined, as follows; 

From Latitude 

o t u 

s U. L. 710 43,2 

0 L, L. 71 1 0,1 

0 Center 71 o 43,5 

G Center 71 o 39,$ 

0 Center 71 o 39,7 

© Center 71 o 40,6 

Ar&urus 7* 1 0,9 

a Lyras 71 o 48,6 

Mean - --71 o 47,0 

From whence the latitude of the point of land called the North Cape 
is 71° 10' north. 

By a great many trials with a very good compaf?, of Dr. Knight’s conftru&ion, I found the 
variation to be 6 degrees weft ; and by a dipping needle, 1 found, by repeated trials, the dip 
of the north end of the needle to be 79 degrees. 

May 15, at 13 11 f P. M. apparent time, or i h 7 / after high water, by a mean of 7 obfer- 
vations, 1 found the dip of the horizon of the fea, from the obfervatory, to be 1 z r 18". 
Height of the barometer 29,70 inches; thermometer, without, 24 °; thermometer, within, 
28°. And May 20, at y h f P. M. apparent time, or y h 33' after high water, from a mean of 
8 obfervations, I found the dip =2 12' 25", barometer 29,70 inches j thermometer, with¬ 
out, 43 0 , and, within, 40°. Both thefe obiervations were made on the N. N. E. point of the 
true compafs, During each of thefe obfervations the water was very (mooch, and the horizon 
clear. 1 -1 found it was high water, at the full and change of the Moon, at 3 h 44' P. M. ap¬ 

parent time, at the Cape; and, by a feries of obfervations, I found the water to rife 8 feet 
1 inch, nearly, perpendicular at the fpring tides 5 and at neap tides 6 feet 8 inches, perpendi¬ 
cular; and the tides feemed to follow very regular, as they ought to do when not diliurbed 
by bad weather -—June 8, I found the height of the obfervatory 140 feet 6 inches above 
low water mark. 


A JOURNAL of the'Barometer and two Thermometers, during the Time I was on 
Shore in the bland of M A G G E RCE, or NORTH C A P E, viz, from the ift of 
May to the 21ft of June. 

At noon. 

Bar. Ther. 

out in , : 

1769 Inches 0 0 

1 29,72 19 24 

2 29,68 26 28 


At 



1769 

May 14 
20 

June 3 
SI 
15’ 
*7 
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At noon. At midnight 



June 



Bar, 

Ther. 

Bar. 

Ther. 



out 

in 


out 

in dooi 


Inches 

0 

0 

Inches 

0 

0 

9 

29,90 

47 

36 

29,98 



30 

29,97 

46 

39 

34 

36 

ir 

29,97 

39 

34 

29,96 

30 

3 2 

12 

2 9’97 

30 

3 i 

29,97 

27 

29 

13 

30,03 

42 

36 

30,04 

34 


H 

29,80 

43 

40 

2 9>7 4 

33 

3 >lz 

*5 

2 9>73 

41 

37 

29,7° 

28 

3 ° 

16 

29,66 

29 

3 i 

29,64 

26 

28 

17 

29,62 

5 1 

42 

29,60 

39 

43 

18 

29,48 

53 

4 ? 

~ 9»39 

S 8 

4 i 

19 

29,34 

5 1 

47 

2 9>57 

40 

40 

20 

29,71 

45 T 

4*1 

29,77 

37 

41 

21 

29,31 

54 z 

47 

29,46 

37 

39 

22 

29,51 

41 

38 

29,64 

36 

43 

23 

2 9»77 

40 

37 

29,78 

36 

36 f 

24 

29,65 

44 

4 if 

29,47 

40 

40 

25 

2942 

5 2 

45 

29,71 

44 * 

45 

26 

Z 9>77 

44 

45 

29,78 

4 ° 

42 

27 

29,76 

48 

44 

29,73 

3 6 

38 

28 

29,70 

44 

36 * 

29,06 

34 

35 r 

29 

Z 947 

38 

33 

29,51 

38 

4 °| 

30 

29,61 

5 ° 

43 

29,61 

5 2 

50 

3 1 

29,61 

5 2 

48 

29,70 

42 

37 

1 

29,67 

41 

38 

29,72 

38 

40 

2 

29,92 

54 

5 ° 

29,90 

48 

52 

3 

29>93 

66 

58 

29,78 

3 * 


4 

2 9>79 

43 

43 

29,70 

46 

40 

5 

Z 9-77 

61 

55 

29,69 

47 

49 

6 

29,51 

47 

43 

29 > 5 ° 

43 

43 

7 

Z 9> 8 3 

43 

47 

29,90 

42 

44 

8 

29,89 

47 

45 

29,90 

4 1 

40 

9 

ZQjS/d* 

49 

47 * 

2 9>74 

40 

42 

30 

29,67 

48 

■ 4 2 

29,66 

41 

43 

n 

2 9»57 

46 

42 

29,58 

33 X 

38 

12 

29,48 

3 S 

35 

29,51 

3 i§ 

33 

33 

29,56 


, 34 

29,52 

35 

3 ti 

14 

29,53 

39 

3 ® 

29.37 

35 

35 ! 

*15 

29,66 

41 

4 ° 

29,64 

34 

35 , 

16 

29,5 * 

38 

38 

29,62 

38 

37 ? 

17 

29,72 

44 

42 

29,70 

S 2 - 

5 * * 

18 

29,18 

5 2 

54 * 

29,52 


46 

19 

' 29,42 

37 

39 

29,38 

36 

S 8 

20 

29,67 

36 

37 

29,49 

' 32 t 

34 

21 

29 *S 4 

36 

38 

29,60 

3*1 

33 

22 

29,46 

35 

37 





The thermometers were kept, the 
one in the obfervatory, and the other 
without, in the open air; but always 
in the {hade; and were always ob- 
ferved zt noon and midnight, after 
the 10th of May; but beiorc, only 
at noon. 
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The I k s t r v m e n t s ufcd at the NORTH CAP E, by Mr, B A Y L Y, 

were as follows; 


A quadrant of i foot radius., and two thermometers, made by Mr, Bird, 

A 2 feet reflector, with an achromatic object glafs micrometer, by Mr. DolIondL 
A tranflt inftrument, of 4 fair, made by Mr. Bird j with an achromatic ohjeft glafs, 
by Mr, Dollond. 

A barometer, by Mr. Ramfdcn. 

An aftronomical clock with a gridiron pendulum, a journeyman clock, and an alarum 
clock,.by Mr. Shelton. 

A dipping needle, belonging to the Royal Obfervatory, made by Mr, Graham. 


A like fet, exclufli/e of a dipping needle, was ufcd by Mr, Dixon, at the ifland of 
Hammerfolt. 


N. B. The adjoining chart, and views of the fea*coaft and iflands, near the North Cape of 
Europe, Tab, XIV. were drawn from the joint obfervations of Meflieurs Dixon and 
Buyly, 


XXXVIL'J* 
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XXXVII. An Account of an Obfervation 
of the Tran fit of Venus, made at Ifle 
Coudre near Quebec. In a Letter to 
the Reverend Nevil Mafkelyne, Afirommer 
Royal, from Mr. Thomas Wright, De¬ 
puty Surveyor of the Northern DiftriSi of 
America. 


Quebec, June 15, 1769. 

S I R, 

Read Nov. i6,T WAS prevented landing at the bay 
7 > A of Gafpee, as I purpofed (by blowing, 
thick weather) ; but, however, I had the good for¬ 
tune to reach the ifland of Coudre, where I landed, 
with all my apparatus, the 30th of May ; and took 
up my abode at a houfe well fituated, in every refpeft, 
for my purpofe. The next morning I had a car¬ 
penter, who fixed my clock, very firm and perpen¬ 
dicular, againft a beam of the houfe. I immediately 
fet it a-going by my watch, which had not been let 
to true time for almoft a fortnight j but, however, I 
doubt not but that the following obfervations of cor- 
refponding altitudes will Ihew exactly the time, as 
‘ Vql. LIX. ' N n 'alio : 
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alfo the regular rate of going of the clock, which I 
did not venture to adjuft, my time being fliort. 

As it is likely I may ftay here fome time, and all 
next winter, I dial! endeavour to make fuch obfer- 
vations as may be ufeful in further fettling the lon¬ 
gitude here. 

Captain Holland obferved the external contact, 
but not the internal, being prevented by clouds. He 
has fent them to you by this opportunity. 

I am, 

Sir, 

Your moft obedient, 

humble fervant, 

Tho. Wright. 


Corre- 
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Correfponding double altitudes of the Sun’s lower 
limb, taken with a brafs fextant, by refiedion, from 
a faucer of oil, fo placed as not to be the lead 
difturbed with wind. 


Thurfday, June i, on the north-wed fide of the 
ifland of Coudre, in latitude 47 0 16' 30", determined 
by feveral obfervations of two altitudes, with the in¬ 
terval of time fhewn by the time-piece. 


Morning, June i. Pou. alt. Afternoon, Compared feparately give 


h 

t 

ft 

0 t 

h 


ff 

H 

/ 

n 

At 8 

29 

45 

'IS 38 

At 4 

8 

54 

12 

*9 

19 

8 

32 

5 2 

76 42 

4 

5 

37 

12 

19 

14 * 

8 

35 

50 

77 43 

4 

2 

39 

12 

19 

14 

8 

38 

St 

78 38 

4 

0 

0 

12. 

19 

*£ 

8 

40 

53 

79 26 

3 

57 

24 

12 

19 

08 

8 

43 

34 

80 20 

3 

55 

0 

12 

19 . 

17 

'8 

36 

54 Mean 

4 

1 

36 Mean 

12 

l 9 

15 Meati 

16 

OI 

3^ 


Add 12 




7 

24 

42 Interval 

16 

01 

"36 ' 





.3 42 21 Half Interval 
8 36 54 Time in the mom. 


12 19 15 

w-00 00 00 Equah of correfponding alt. 


x 2 19 09 Time fliewtt by dock at apparent hoott 
,+2 '* 3 $ Equation of time-^from apparent noon 


12 2t 44 Clock too faft for mean time 


N u z 
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Friday, June 2. 


Morning# 


h 

/ 

// 

it 8 

j ?4 

28 

8 

56 

40 

8 


50 

9 


3 4 

9 

4 

2 

8 

59 

19 

*5 

37 

30 

6 

33 

11 

3 

39 

5 z 

8 

59 

*9 

12 

18 

2 4 i 


—4 

Z 2 

i-8 

20|- 

Hh 2 

26 

12 

20 

4 &f 


21 

44 


0 

57 z 


Dou# alt, 0 low, limb. 

O { 

84 *9 

85 00 

f*« 

87 00 
87 ij 


Afternoon# 
h f // 

3 4 3 50 

3 40 13 
5 3*8 03 
3 3 4 13 
3 32 43 


Compared feparatf |y, 
It / // 

13 l8 54 
13 IB 26 
12 iH *f> 

12 l8 24 

13 IS 24 


Mean 


3 37 30 Mean 
12 * 


Interval 15 37 30 

Half Interval 


Ecjuat# of corrcfpoadfng altitudes. 

Clock too fall for apparent time 
liquation of time—from apparent 

Clock too fall for mean time 
Clock too fall at noon of June z 

Clock has loft in 24 hours 


Saturday, June j, tire morning cloudy, no altitudes 

h , „ take «‘ 

.At 2 49 22 by the clock, I happened to take my eye off from the veiv 
point where l> afterwards found the external contJr 

13 ». ■ <■« *. 

weitward 5 but> finding my milbfee, I 'returned to rhl 

. so. , s i-SM 
3 * 4§ 

SS, 1 "*« 0*™!>4 and .joined bjTj 

, . *• 

S08 .9 tte.fa, s .ol'llgbO.a^pa.red.uftbin.ema 

The 
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The following is the above times, as (hewn by the 
clock, reduced to apparent time, by allowing a 
proportion of .57 feconds, its regular lofing in 24 
hours; as appears by the preceding and the fol- 
- lowing corresponding altitudes. 

k f ft t ft h l if 

2 49 22' -17 32:22:2 31 30 apparent time of the i ft obfervation. 

2 50 2 4-17 32222 2 32 53 apparent time of the ad obfervation. 

3 7 48-17 3111:2 50 17 ap, time of lit obf. of internal conta£l. 

3 8 19-17 31:222 30 43 ap. time of ad obf. of internal con tad * 

The appearance of Venus at the in¬ 
ternal contadt, when joined by a fmail 
thread to the Sun’s limb; as alfo the 
fpots of the Sun, as obferved at the 
time of the t ran lit, and two days be¬ 
fore. 

By means of two oblong fmoaked glades with dif¬ 
ferent {hades, made £0 Aide in a groove fixed to my 
telefcope, the phenomenon appeared very diftindr 
and pleafingto the eye, notwithstanding the weather 
was a little hazy, and very much fo, near the horizon. 
The thermometer flood at 74 degrees at the-time of 
obfervation, and' the weather was remarkably clofe 
and fultry two days before, and quite calm till an- 
hour before the tranfit happened, when it began to 
-blow very frefh. June 4, the weather continued 
much the fame, and about g h 30' in the evening, we 
■ had a Chock of an earthquake, which lafted about four 
feconds, and alarmed all the inhabitants of the iflancf. 

The weather, at the time of the tranfit, was not’ 
clear enough to obferve the leafi appearance of an at- 
mofphere round the planet, fuppqfing there fpajjy 
had been-one.., ■ ■ ‘ ' ;<;r f 

. ■ Saturday;. 
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OO 
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Saturday, 

Tune 3, 

correfponding 

dc 

tuble 

altitudes of 

the 

Sun’s 

lower ! 

limb 

1 for 

tnidui 

ight, 

taken in a 

faucer 

of oil. 









June 3j 

, Aft": 

moon. 


Altitude* 

Mcrm 

June 4* 

Co 

wpired frpantdy* 

h 

t 

tt 


« 

/ 

h 

/ 

// 


h 

t if 

At 4 

4 

2 S 


76 


8 

29 

41 


12 

I? OJ 

4 

6 

43 


76 

JO 

8 

27 

21 


12 

17 02 

4 

8 

34 


7.5 

33 

8 

2 5 

26 


12 

17 O 

4 

10 

42 


74 

50 

8 

*3 

20 


IZ 

17 or 

4 

12 

52 


74 

oh 

8 

21 

1 l 


IZ 

17 02 

4 

8 

39 

Mean 


0 

25 

24 

Mean 


20 

25 

24 




12 






16 

~ 7 s 

45 

Interval 


20 

2 5 

24 




8 

08 

22 § 

Half Interval 







4 

08 

39 











12 I/ oi£ Time of midnight as fhewn by clock 
4*9 Equat. of correfponding altitudes 


12 17 io| Clock too fak for apparent time of midnight 

42 11 Equation of time—from apparent 


12 19 2 x J Clock too fall for mean time 

20 47 Clock too faft, June 2, at noon 
*...... 

1 25! Clock has loft in 36 hours 

57 % Clock loll in 24 hours by the preceding obfervations 

2$| Clock Iqfl in 12 hours by the ,prefent obfemdoxi* 
~ which is very near at the feme rate* 

Double altitudes, taken with a fextant, in a faucer of 
; oil, for finding the 1st. of the place of obfervation. 

Jw 4^'^ . Afternoon.' tjoub. alt* 0 1 * limb. 

_ , h i 7 . .' w ' ;l ; ’ o - * .■ fi" r n ■ 0 "'yy i -r ^ ' J 

4 * 10 34 * 7 115 12' 2 1 50 114 36I There is / to' be 

10 3 ® 44 . 'H< 5 -W 2 4 si* 113 46 rfhbtra^tedfromthe 

*'3 #2 6 24 113 20 f half jl foi* the er-* 

"(h'v. 1 * £ 38. 2 S q g 112 jo 1 } rors of quadrant* 

- V ' : ' ' ’ ' ' ; ' ' ' ' ' , ^ ' By 
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By the firft of the above obfervations with a fup- 
pofed lat. = 47 0 15', being the refult of a former 
obfervation, and the Sun’s declination (correded for 
the longitude) = 22°3i' 51" N. and half the elapfed 
x h 43 / 5i // 4 the latitude will be found — 
47 0 16' 5i // , N. 

By the fecond obfervation, computed in the like 
manner, the latitude will be 47 0 16' 41", N. 

The place of obfervation on the ifland of Coudre, 
by an a dual furvey, bears from Quebec, N. 41 0 30% 
E. by the true meridian, diftance 55 ftatute miles, 
= 52 marine} which gives D. latitude =3/and 
Dep. 34 / =5o / D. longitude =3' 20" of time be¬ 
tween Quebec and Coudre. 

I have here mentioned every particular relative to 
the obfervation, and as it really happened, that you 
might, with greater certainty, corred any errors that 
may be found therein. 

To prove the time afcertained by correfponding 
equal altitudes, thofe altitudes taken within an hour 
of the tranfit might be worked feparately, remember¬ 
ing to fubtrad 3' from the Angle altitude for the er¬ 
ror of the quadrant. 


Remarks by the Astronomer Royal. 

HP H E inftruments made ufe of by Mr. Wright, 
-** in the foregoing obfervations, were a 2 feet re- 
fleding telefcope} a pendulum clock beating half fe-. 
conds j a brafs Hadlev’s fextant, of about xc lm%e& 
radius, with a 
vations y and a 


magnifying giais to read oix tne onier- 
redangular refervoir for holding quick-! 
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■Silver, or any other fluid, which is Sheltered from the 
wind by two gluts tides inclined to one another, and 
ground truly plane; this latl for taking the Sun’s 
■double altitude by reflection with the Hadley’s {'extant. 
ISy a more accurate calculation of the times than 
Mr. Wright has ufed, I find the equation of eorre- 
ipondingaltitudes, for the noon of June 1 to be — 5V0, 
June 2—4^,5, and June 3 for midnight 
lienee the true time of noon, by the clock, June 1, 
was 12 h 19' 1 o",o ; June 2, j z h 18'20 v ,0; and 
June 3, midnight, i2 h iy / n",i; and hence the 
true time of noon, June 3, thould be I2 U 17' 34",I, 
and the clock is lofing 46" per day on apparent 
time. Hence the apparent times of Mr, Wright’s 
4 obfervaftons will come out as follows: 

App* time, 

k t tt 

z 31 53 No vifible xmprcJfion made by Venus yet. 
z 32 56 Venus had made a {ball iniprcflion, 

* S° l 9 Venus appeared completely round to the eye, and rather de¬ 
tached, and joined by a ligament. 

2 50 50 The rays of light appeared at the internal contact 

Taking Ifle Coudrc to bear N. 41° 30' Eaff from 
Quebec, diftant 55 ftatute miles, as," Mr. Wright 
lays, was found by an a&ual furvey } the diftance in 
geographical miles is 47,65. Therefore the place 
of obfervation is 35' 41" north of Quebec, and 
31' 34^ eart of it, =z 46' o > % n difference of longitude, 
3 6''of time. 


XXXVIII.' Ex*- 
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XXXVIII. ExtraSl of a Letter from 
Mr. B. Gooch, Surgeon, of Shottifham, 
near Norwich, to Mr. Jofeph Warner, 
F. R. S. and Surgeon to Guy’s Hofpital. 
Cojmnunicated to *the Royal Society . by 
Mr. Warner, November 16, 1769. 


Shottifham, September 9, 1769*. 

Dear Sir, 

Head Nor. 16, CCORDING to your defire,. 

17 9 " /A and my promife, I have fent you 
the wonderful cutiCuIar glove, which I {hewed you,, 
when I had the pleafure of your company here. The- 
hiftory of the cafe, which, I believe, has no precedent,, 
is taken from the gentleman’s own relation of it to 
me in writing, without varying his fenfe j and con¬ 
firmed by Mr. Swallow, a furgeon of character at: 
Watton,* whofe fon, I know, was under your tuition. 
Mr. Swallow attended the patient many times in the- 
fevers which produced thefe ftrange phenomena,, 
with whom I took an opportunity of having a parti¬ 
cular converfafion relative to this, matter, that I might 
be able to fpeak with the more authenticity. Mr. 
SwaJlo# has snow one of thefe gloves in hia go^T 
: the' gentleman jbimfelf haa another, and federal his ha 
given to the curious : yet feme have been 

LIX* O os *. ; «fe 
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as to doubt the matter of fact upon fuch evidence 
and authority. I with you would get an accurate 
drawing oi the glove j and 1 /hall be glad to know, 
$t your leifure, thefbntimentfi of the learned, not for¬ 
ge ting your own, upon this extraordinary calc. 

I am, DEAR SIR, 

Your fincerc friend, 

as well as obliged, 

humble fervant, 

B. GcocL 


Hiftory of the Ca s e relating to the Cu ticulA & 

Glove.,. 

M r. WILLIAM WRIGHT, of Sahani Tony 
in the county of Norfolk, attorney at law, about 
fifty years of age, rather of a weak and lax confuta¬ 
tion froto his youth. Was firft feized about ten years 
'ago with the following Angular kind of fever. 1 he 

phyfical gentlemen he at different tiroes confulted 
were at alofs to know what name or character to df- 
ftinguifh it by. It has returned many times fince; 
fometimes twice in a year, attended with? the fame 
fymptoms and circumftances; but ftot to fo great a 
. degree fince the year 1764 as before; and it has been 
'generally' ohferved tocome on upon ohftru£ted per- 
fpiration, in confequence of Catching cold, to which 
he i« very fubte&. ' 

• 3 J ' 0 ;; .' , l Befides 
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Befides the common febrile fymptoms upon the 
invafion of this difeafe, his fkin itches univerfally, 
more efpecially at the joints; and the itching is fol¬ 
lowed by many little red fpots, with a fmall degree 
of fwelling : foon after his fingers become very ftiff, 
hard, and painful at their ends, and at the roots of 
hi$ nails. In 24 hours, or thereabouts, the cuticle 
' begins to feparate from the cutis, and, in ten or twelve 
days, this feparation is general from head to foot j 
when he has many times turned the cuticle off from 
the wrifts to the fingers ends, completely like gloves j 
and in the fame manner alfo to the ends of his toes j 
after which his nails fhoot gradually from their roofs, 
at firft attended with exquifite pain, which abates as 
the feparation of the cuticle advances j and the hails 
are generally thrown off by new ones in about fix 
months. 

The cuticle rifes in the palms of bis hands, and foies 
of his feet, refembling biifters, but has no fluid under 
it; and when it comes off, it leaves the fubjacent fkin 
very fenfible for a few days. Sometimes, upon catch¬ 
ing cold, before he has been, quite free from feverifh 
fymptoms, he has' had a fecond feparation of the cu¬ 
ticle from the cutis , but then it is fo thin as to appear 
only like feurf, which demonftrates the quick re¬ 
newal of this part. ; ' , 

* * The figure of one of thefe gloves is feen in 
' Tab. XIV, -v 


Oo 2 
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XXXIX. Obfervaih mgreffus Veneris hi 
Solem 3 die Junii, 1769, habita Gryphif- 
wakiire, ab Andr. Mayer, Prof. Peg. 
Communicated by Air. John iillicot, 
R R. S. 


.titiid Now. i6,Tp| E R oranem diem coelum ita twin* 
1709. jj£7 bus tedtum eratj ut fere nulla hujus 
rariffimi phasnomeni fpedtandi fpcs fuperellct, donee 
circa horam feptimam vefpertiuam in ea cadi parte, 
quam Sol occupaverat, nubes primum rare Ice re coe~ 
peruntj atque port breve temporis fpatium liberum 
Solis confpedlum concefferunt. Non 'tamen fudum 
omnino abrem, fed vaporibus adhuc repletum faille, 
undabundus Solis margo fatis fuperque docebat. Ulus 
fum tubo Dollondiano, egregias virtutis, feptem pedes 
longo, quem poftquam in earn marginis Solaris par¬ 
tem direxeram, a Venere in ingrefla fuo juxta cal- 
culum hujus rei gratia inftitutum contingendam, 
odtava hora p 35" teniporis veri, eodem fere tem- 
JptJriS momento, quo etiam Prof, et obfervab Reg* 
per,,jfcab. refr. 164. ;ped. Solem in- 
tuenti Venus ingredi vifa erat, apparuit mthi unda 
in margine Solis nonnihil major atque nigricantior re- 
liquis, quam difeum Veneris fuiffe paulo poll: con- 
vidlus reddebar. Accuratiorem hujus ingreffus obfeir- 
tationem negabat omnino athmofphseras noftras con¬ 
ditio* 



ditio. Inter contim®, et magna. undattm, reelprocatioM Verne 
ultenus progrefla, diftormem valde et mutabilcm femoer errilf 
facial,: ultra jta*. ingrefc diameter horizontal?* tribu fl' 

Veneris et Soils content,,™ 

IU T , mm ! VKkbalUr - f a V**™ facies 3 differ* nimiumfe£ 
gnlaiih, dtquc contmuo ootiosia flcxui, per rcliqanm obfervationis 
tempos tails erat, qualem figura adjeda exhibet. Paulo ante 
contadum inter,orem, fafc.a quad margin! Solis alligata vifa eft 
? u * lublt ° /° !c,ta 8 Z f 44 " temp. ver. docebat ingreffum ft® 
hidtum, cujus mora fecundum banc obfemtionemf erat ivT 
Nulla nec iatelhtis Veneris, nec ejus athmofphara veftigk L 
1761 nobia tarn Mmde apparutfte, nifi hue referre liceat/u£ 
mututorem motum in mgreffu difei Veneris, atque. luminis inS 
margines Solis et Veneris a rehquo diferepantiara. Nullus in tanta 
tituba'tione phjenomeni micrometri ufus erat, eut filomm hunc L 
finem tubs appheatorum. Obfemtio quidem in-fuburbii tugurb 
habita eft, ab obfcrvatono ad 2000 paffus remote. Non foi,™ 
ad penduli motum ex obfervationibus aft. Solis correfp. corrednm 
tempora notata funt, fed et beneftcio foni ex fclopeds emiffi re 

dufla ad motum excellentiffimi penduli Ellicotiani in obfervatorio 
iulpenii* 



Puixfta defignantloca, in guibus 
lumen Solis fubrufiftun viddbatur* 
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Read November 16, 17 <?c?. 


XL. Ohfervation of a Solar Eclipfe the 4 th 
of June, 1769, at the Obfervatory at 
Auflhorpe, near Leeds, in the County of 
York. By ]. Smeaton, F. R. S. 


h t If 

EGINNING by mean time, A. M. 6 33 1 


o Middle ------- 7 26 38 

End . . .. 82016 

Total duration ------- 147 15 

Digits eclipfed ------- 6 46 


N. B. The beginning and end of the eclipfe were 
obferVed by an excellent 3I feet treble objedt-glafs 
telefcope, conftruCted by Dollond, with the fmalleft 
magnifier, which enlarged the diameter feme what 
above 80 times. As there is no defed: in quantity 
of light from the Sun, the objedl glafs was contracted 
by an aperture to 24 inches, and the objed was'per¬ 
fectly tharp and^difiindt. ,, , • 

Tlfie quantity was taken by a parallel wire micro¬ 
meter, upon an equatoreal apparatus. Which rendered 
it very commodious for the purpofe j by which the 
part of the Sun’s diameter, remaining uneclipfed, 
meafured at-right angles to a line joining the horns, 
yv^s 889 fuch parts as the Sun’s diameter, taken the 

fame 
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fame clay at i§ in the afternoon, rneafured between 
two parallels of declination, 2041. 

The latitude I have not yet got fo correbtly as I ex¬ 
pert to do; but I do not at prefent know, whether it 
exceeds or falls fhort of 53° 48'. . The fuppofed lon¬ 
gitude is 6 ' of time weft of Greenwich ; this is de¬ 
duced from its portion with Wakefield, whofe lon¬ 
gitude is Jet down in Mafkclyne’s Britifh Mariner’s 
Guide, as determined from an obfervation of the 
traniit ofVenus, 1761. 

The exabt knowledge at what point of the Sun’s 
circumference to look for the beginning (which was 
communicated to me by Mr. Mafkelyne), I found of 
great ufe; infomuch that, I believe, I faw the firft 
difcernible impreffion; I have, however, allowed 2" 
for the time elapfed between the firft perception, and 
the being fure it was "the approach of the Moon that 
affebted that part of the Sun’s limb; and which latter 
only could be noted by the clock. The firft ap¬ 
proach did not, however, affebt the Sun’s circum¬ 
ference by any thing like a penumbra or fhade; but 
began by fome afperities of the Moon’s limb, feeming 
to thruft themfelves into that of the Sun; and which 
appeared before any continued part of the Sun’s cir¬ 
cumference was cut off; or, perhaps, it might be oc- 
cafioned by the firft approach of the Moon’s limb, 
difturbing the little protuberances upon the Sun’s cir¬ 
cumference* occafioned by the undulation of the air, 
and which, when rendered exceedingly diftinbt, ap¬ 
peared almoft like the teeth of a fine faw. This 
whole appearance, to a telefcope lefs diftinbt, would 
probably look like a penumbra or fliadow. 

Vol. LIX. O o 4 Some 
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Some time before the great fpot was immerged, 
there appeared two parts of the Moon’s circumference 
more protuberant than the reft, near the right hand 
horn; which fo remarkably interrupted the regula¬ 
rity of the curve, that it was taken notice of by all 
about me; and which, doubtlefs, was occafioned by 
two mountains upon the Moon’s furface, remarkably 
higher than the reft ; and I doubt not but the fame 
thing will have occurred to other obfervers. 

Smeaton was prevented, by clouds, from 
obferving the entrance of Venus upon the Sun, 
the evening before. 


END OF PART I. 
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PHILOSOPHICAL 

TRANSACTIONS. 

PART II. 

XLL Account of the "Tranfc of Venus over 
the Sun’s JDfk, as cbferved at Norriton, in 
the County ^Philadelphia, and Province of 
Pennfylvania, June 3, 1769. By William 
Smith, D, D. Provofi of the College of 
Philadelphia; John Lukens, Efquire y 
-Surveyor-General of Pennfylvania ; David 
Rittenhoufe, A. M. of Norriton; and 
John Sellers, Efquire y one of the Reprefen- 
tatives in Affemhly for Che her County ; the 
Committee appointed for that Obfervation , 
by the American Philofophical Society, 
held at Philadelphia, for promoting ufeful 
Knowledge . Communicated to the J'aid 

Society* in Behalf and by DireSlion y of the 
Committee , by DoElor Smith ; and to the 
Royal Society of London, by Nevil 
Mafkehne, B. D. Aftronomer Royal. 

Gentlemen, 

Read Now. 23, A MONO the various public-fpirited 
1769. defigns, that have engaged the at¬ 

tention of this Society fince its firfl inftitution, none 
. Vol. LIX. Pp . V hoes 
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Joes them more honour that, their carle reli,I,,,;™ , 
won't Committees, iron, their own 3 ,Jnl""’' * 
make as many obfervations, in different nh<V/ * 
thut^rare phenomenon, the tninfit ofVfimiL? f | 0t 

;«m s dilk, as they had any probability ofbehm n J £ 

to defray die exmr-e nf- ,;,i> . , n t> 

r j J , i U! - L f>i, cither from diet- 
funds, or die ntiMI--lflh).,., UiUl own 

a . \ iL f 1 ; 1 ^ ai hilance they exposed 

As the members of the C'nmmMiv.,. i ' 
tioned live at iome diftance from each orh<T i” 0 ’"" 
thererore now, by their diredion, and in the r b 4 lr 
to coiled, and lay before you, the whole of the hi* ’ 
nton obiervations j difb^ui/Thng ho wove X*" 
may be necctiary, the iWr .? i , ’ io iar iIS 

going back to thefirft preparation * FolT <T5 and 
iuaded that the dbpendance which the i 1 ‘! m pcr ~ 
will place on any lcarncd World 

altogether in projLLn to^ 

s^u^d th % it: 

And pd 1 f Sit0de ° f Place of obSvfti™ 

And I am the more dpfirAne « * dtion, &c* 

points, in order to do juftiee to in tIlcPe 

of our Committee, °«* 

diligence is owing whatever advint^ 7 1 and 

rived in thefe refpeds to on r n i may be d( > 

itfelf. It is further conceived ^hiTthe f ^ P" 115 ' 
materials dfo,,L, P thev if t nCt accouM - b ® *e 

examine and conclude 7 for rf,™reto t0 

pleafure to us that we are able if? _ Al,< ? “ Is * 

complete a fet of obferralions I co “ mumcale *> 
article. nervations in every material 


The 
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The great difcourao- emp „, .. , 

Committees laboured under * W £ tch thc different- 
ment by this Society, wa h/ thdrfifft 4o nf 

T 0 TPr PXhI ! y g0 " 11 “'efcopes T^ f Pn ^PP - 

s‘»aa , «i 3 ssiK*' 

fubkquan ttcwfe 

erefting cbfe,. vat c rfc ° n a " hundred poi^ 

expenccs. It was fore/ccn that ^ ° g L 0ther “cidentai 
telefcope * added to othffiS,. Ihe a ™™l of thh 
proeured >n this city, and S' 0 ”“ be 

ments belonging to the “P tbeinftru- 

Z, thQ > fc b h 

* . d n C , an£ J. tn ' nfit inftrument n 0 ?£ d he e ^ UaI alti- 
wanting for the city obfervitn™ 0t ^ n 8 Would be 
hoafe Square, but a good “ the State! 

ea% to be procured. 5 d toe “P Xcce . which was 
We remained, however n-u 
«iih the Norriton obfervatorv ^ lofs , ! low , t o fur- 
gradually vanilhed, Earlv In <f Ut l ^ ls difficulty 
toon after the nomination of S =P te “b«r, 
ccived a letter f nm that wo^ T^'^'- 
gentleman, Thomas Penn Phhl- “ nd '““““table 
prietors of this province? ° f the P ™- 

woukl exert ourfdves n 0 K" g hl * d «&e that we 
Which our Nation was Vfato2, * * anfit > ** 
rf Mr - 

" «■ -* 

® es} " l,h an excellent micrometer ^“2 P°*« 400 

p p* 1 
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This gave an opportunity, which I embraced im¬ 
mediately, to inform Mr, Penn, that this Society 
before the receipt of his letter, had appointed 
two '* Committees for the bufinefs he propofed j 
that the Aflembly had generoully ordered one hun¬ 
dred pounds, fterling, to purchafe one telefcope as 
above let forth j but that we fhould be at a great ’lofs 
for a telefcope and micrometer, of the like coni 
ffctuftion, for the Norriton obfervatoryj requeHin^ 
him to order a refledtor of 24 . feet, with Dollondl 
miciometer, to be got ready in London ; which I 
was in hopes I fhould prevail on our College to pay 
for, and take for their own ufe, as foon as thecorpo- 
rapon fhould have an opportunity of meeting. It 
was not long before I had the pleafure to hear that 
Mr. Penn, had ordered fuch a telefcope. which came 
to hand in due time, with a moft obliging letter 
exprefhng his fatisfadrion in the fpirit fhewn at Phil 
ladelphia for obferving this curious phenomenon, and 
concluding as follows: 

• r; ^ aVG /f n L^y Captain Sparks a reflecting te- 
. lefcope, with Dollond's micrometer, exadt to your 
“ r A e 9 ue ^ which I hope will come fafe to hand* 
M Aftcr making your obfervation with it, I defire 

“ SV Wlil P r ^ nt k > i n m y name » to the College. 

‘ Meflieurs Mafon and Dixon tell me, they never 
ufed a better than that which I formerly fent to the 
Library Company of Philadelphia, with which a 
“ g°. od obfervation+maybe made, although, it has no 
, c< micrometer.”—- ® 

jMfSSlSS; T ,f "™ ,rds ,,pp!>i " Ma ’ to * 

+ , P^ea Biddle, who was appointed by the Socletv tn ‘ 
the; Obfervation «esr Cape Henlopen, had this telefclpe • 

' W* 
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We were now enabled to furnifh the Norriton 
obfervatory, as follows: 

1. A 2'- feet Gregorian refle&or, with a Dollond’s 
micrometer, made by Nairne, its magnifying 
powers 55, 95, 135, and 200 times. The gift of 
the honourable Thomas Penn, Efquire, to the 
College of Philadelphia. Ufed by Dodfor Smith* 

2. A refradtor of 42 feet, its magnifying power 
about 140. The glaffes fent to the Aflembly, 
with the large refiedtor, from England. Ufed 
by Mr.Lukens. 

3. Mr. Rittenhoufe’s refra&or, with an objedt 

glafs of 36 feet focus, and a convex eye glafs of 
3 inches, magnifying about 144 times. Ufed 
by himfelf. ■ •. 

4. An excellent clock ; a tranfit telefcope, nicely 
moving in the plane of the meridian; and a 
very accurate equal altitude inftrument, fup- 
ported, in the obfervatory, on a ftone pedeftal. 
Thefe three articles were alfo Mr. Rittenhoufe’s 
private property, and made by himdejf? whdteof 
feme mention made beloW. ! .'•* y 

. 5. An aftronamicad quadrant, 24. feet radius, made 
by Siffon j the property of the proprietors of 
Eafb New Jerfey; under the care of the right 
honourable William Earl of Stirling, furveyor- 
generai of that province, who kindly permitted 

’■ pS'the wife of ,; -iti ''' f \ 

toothing being deftred here but the contadfe, arid their exa& 

»*yW*^*' . JiV'. ,!j 

\ ^ 't ^ 1 •' ' ; 1 ' ; ■ ' 1 „ ' 1 ' 1 I 'f ^ % v t 
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As Mr. Rittenboufe’s dwelling at Norriton is 20 
miles N. W. of Philadelphia, our other engage¬ 
ments did not permit Mr. Lukens, or mylelf, to pay 
much attention to the neceflary preparations; but 
we knew that we had entrufted them to a gentleman 
on the fpot, who had, joined to a complete fkill in 
mechanics, fo extenfive an aftronomical and mathe¬ 
matical knowledge, that the conflrruCtion, ufe, and 
management of all the neceflary apparatus are per¬ 
fectly familiar to him. The dull and rainy weather 
prevented our fetting out for his houfe till Thurfday, 
June 1; and we found, on our arrival there, every 
preparation fo forward, that we had little to do but 
to examine and adjuft our refpeCtive telefcopes to di- 
ftinCt vifion. Mr. Rittenhoufe had compleated his' 
obfervatory, fitted up the different inftruments, and 
made a great number of obfervations, for fixing the 
latitude and longitude of the obfervatory, and after- 
taining the going of his time-piece. The laudable 
pains he has taken in thefe material articles will heft 
appear from the work itfelf, which I received from 
him a few days ago, with the following very obliging 
letter ; giving me a liberty which his own accuracy, 
care, and abilities leave me no room to exercife; and 
therefore what follows is entirely as he drew it up, viz. 

; ;<:•;; To the Reverend Do&or Smi th. 

‘v The enclefed is the befi: account I can give of 
“ the conta&s, as I obferved them, andi of what I 
u law '-fotfogij&e interval between &em. I fhould 
f* be glad yorr would: contra# them (and theother 

d' J .\ . 1 j, i'/.y,.- ;/.Y ** papers) 
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“ papers) into a fmaller compafs, as I would have 
“ done myfelf, if I had known how. I beg you 
“ would not copy any thing merely becaufe I have 
“ written it, but leave out what you think fuper- 
fluous. 

** I am, with great efteem and affedion, Yours, 

Norriton, July 18,1769. « DAVID RlTTENHOUSE.” 


Mr. Rittenhoufe’s account of the obiervarions made 
by him, at Norriton, before and after the tranfit of 
Venus, June 3, 1769 ; for determining the lon¬ 
gitude and latitude of his obfervatory, regulating 
his clock, &c. 

Early in November, 1768, I began to ered an 
“ obfervatory, agreeable to the refolutions of the 
“ American Philofophical Society ; but, through 
te various difappointments from workmen and wea- 
fi ther, could hot complete it till the middle of 
“ April, J769. I had for fome time expeded the 
<l ufe of an equal altitude inftrument from Philadel- 
“ phia j but finding I could not depend on having 
* f it, I fell to work and made one, of as fimple a 
“ conftrudion as I could contrive. It has a good 
“ telefcope of 34 feet focal length, with two hori- 
“ zontal and one vertical wire, in rise focus, and is 
<t very eafily adjufted to a plummet wire, 4 feet in 
« length, '.by two fcrews • one of whicb moves it its 

'' The 20th of Mairch iafiransent 
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“ was finifhed, and put up out of doors, the obfer- 
iervatory being not yet ready. 

. f ‘ I had, however, for lb roe weeks before this, 
<c with my, 36' feet .refra&or, obferVed eclipfcs of 
tc Jupiter’s firft Tatellite, in fuch a manner, tliat 
ci though my equal altitude inftrument was not fi~ 
“ miked, and confequently f could riot fet my.tiirie- 
“ piece to apparent noon, I Ihould, notwithftand- 
“ ing, be .able to tell .the true time of thofe eclipfes 
“ afterward's,, when the inftrument fhould be fi- 
“ nifned. For this purpofe, I obferved, almoft every 
“ fair evening,-the-time by the clock, when, the 
“ bright ftar in Orion dilappeared behind a fixed 
” obftacle, by applying my eyp to a fmall fight- 
“ hole, rpade through a piece of brafs, fattened; to a 
<{ ftrong pbft. The obfervations were as follows :,—- 


1769* Star difap- 

pcared per ; ; 
„ ' clock*: ,, ■ 

Day, • •*?' /f: 

Febr. it r 9 26 39 

.22 S 5S $2 

.. , 2 4 8 S° 57 

Maxell, 3 8 23 21 

iz 7 48 26 

“14' ' 7 40 41 

*17 ■ ' 7 i$' k: 

20 7 f7 16 

44 • 


Immerfions of , 

, &t&lke, *per clock, 1 

‘ Equal altitudes obferved, * ' 

t 

February,' 

Dsjy. * f f 

i 6 14 Z4 58 

23 16 17 41 

March, 

Day* » 

i 9 { 8 58 5 * 

J L 9 * 13 

h t ‘ w ‘ 

2 56. £2 

2 53 P 

Hence from the equal 
altitudes in column 35 
; the 1 apparent times of 
the t\yo above iauner- 

- ! (■ 

B f, >? 

,i6* * 14 21 10 
•23 10 i? ! r 

/ 8 56 40 

1 8.59 59 

2 58 26 

2 55 ' 7 : 

i.- , S; 1 ‘ M 1 

, , b ti ' *■ 


Hence the 
Sun on me¬ 
ridian per 
cjqck. 

Jt t if 

n 57 37 


”, 5718 


“ removal'back Jo .the ..pbferWtqry, and regulated 
’**' aKew *. Care,'however, was taken to obferve equal 

“ altitudes 


. [ 2 97 ] 

“ altitudes of the Sun on the day preceding and fol- 
“ lowing any vifible eclipfe of the ift" fatellite. 
“ The ecliples and other obfervations, during this 
“ period, were the following:- 


Equal altitudes of the Sun. 

April 5, 1769. 

A.M. PM, 

h f n h t ft 

8 5 22 4 1 56 

8 8 16 3 59 2 

Suu on me¬ 
ridian per 
clock, 

h f ft \ 

12 3 25 

Cbferv’dim- 
merfirns of 

1 ft fatellite, 

April 3. 

foimcrfion 

h t it 

14 52 40 

4th* 




8 3 43 

4 3 3 , 

12 3 9 


8 6 38 

4 0 10 


10th 



. xoth. - 

8 3 2 8 1 



Day-liftht! 

8 35 6 3 

8 36 31 J 

cloudy. 


1 16 46 20: 

i | 

nth. 



8 30 22 

3 3 * 43 



8 3; 6 

3 2 7 , 4 - 7 - 

12 .0 ,20 


8 36 31. 

3 26 22 

t 1 


nth, 


: r „ , ' ., 

; 12*-, 

828ft I 




8 3 ’ 5 ’ 

cloudy. 1 


u 14-38 

8 33 16 J 

* 

i 

T4th 

4 

1iin uj|in_ r ^ il 1 

'; | ■ 

8 25 4s. 

3 33.56 

* / r t , 


Cloud 

8 30 z • 

3 3 , r , 4 
2 29 37 

«>59,38 

t fy. 


Equal altitudes of the Sun, 

May 4th. 

A, M. P. M. 

h / n if t ti 

§ S 15 3 44 6 

883 3 41 18 

892-3 3 39 48 

Sun cn me¬ 
ridian per 
clock. 

h r // 

” 54 3 2 

Ohferved 
eclipfes of 
ift fatellite. 

h t tt 

5 th. 

8 4 n 3 44 S’ 

8 6 59 3 4 2 4 

S S 19 3 40 42 

n 54 22 

May 5 th, 
Immerfion 
11 23 45 

6th, 

S 3 8 3 45 37 

8 5 54 3 42 S’ 
8 7 15 



1 iris. 

8 34 S’ 3 ’7 ’ 2 

8 56 1-3 3 15 49 

8 37 40 3 14 22 

8 39 3 3 12 59 

lV SS S 4 


15 th. 


May 14th, 

91259. 239.28. 


Eraerfioa 

2 30 t 
915*3 2.3632 


9 58 20 

. .' : * 35 ' 7 

i 



v “ May 20, in the morning, the clock, was fet up 
“ for the laft time, pretty near the mean time. It 
“ had no provificn for preventing the irregularities 
y > v $pL, LIX. Q. q ** ariling 
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“ ar-ifing from heat and cold ; nor could I find lei- 
“ fare to apply any contrivance of this fort. It had 
“ been made fome time before, to determine the va- 
<£ riations arifing from thofe caufes. The penduium- 
rod is a flat ileel bar, with a bob weighing about 
* c twelve pounds, and vibrates in a fmall arch. It 
“ goes eight days, beats dead feconds, does not 
** flop when wound up, and is kept it) motion by a 
*' weight of five pounds. 

“ The ill-ftate of my health would not permit 
“ me to fit up at nights, to take equal altitudes 
** of the ftars. I was therefore obliged to content 
tl myfelf with thofe of the Sun only. I had,. 
“ fome time before this, viz. May 12, got a te- 
“ lefcope fixed in the meridian,.-on an axis with 
“ fine fieel points5 fo that the hair in its focus 
” could move in no other direction than along 
“ the meridian. I fet up two marks, north and' 
fouth, about 60 rods diftant each, to which it 
** can readily be adjufted, in a horizontal pofition,. 
{C by a fcrewj as it can likewife by another ferew in 
“ a vertical pofition. The two marks were fhifted 
“ from day to day, until they were found within lefs- 
“ than one fecond of time of the true meridian. 

“ IVlay 20, I likewife put wires,, infliead of hairs, „ 
“ In th? t^efcope of the equal altitude infirument i 
** and:|tlte»v|pilow®g, .'are thevobfetvations taken both* 
“ with it, and with the meridian or tranfit telefcope,. 
in the order wherein they were made:.. ' v... T 


: Erpual 
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Hence the Sui 

Equal altitudes cf tie Sun* on meridian. 


* J§. * 

OHfei-vcd erlijifts *‘ObfcrntiorU V& the meridian Ben e the 
if Jupitcf s f.icl- tekfcqpe* Ws ontei 

jitCS* n merinan. 


A.M. P.M 

h / // h / // h / it 

Mav 0 *s ap. limb 1 0 0 

' .uifthair _ } 8 1 30 3 5**8 
D°at2(1 hair S 2 p 3 50 Sti 56 23] 

20 0’s 1 . limbi 0 T 0 

util hair j 8 + H 8 45 

D°at 2d hair 8 5 36 3 47 24 

lM.B. As the 1 

Sun feems to . 

Jefcend, be"- 8 1 1 

ing inverted , 

21 in the tele- f 3 50 50 11 $ 

fcope, hisup. Clouds i 3 49 27 

iimb is fet , [ -3 48 7 

down as com- , 

——*— y~ ---- 

ingtotheup* • ■ 

per hair firft- 

- though they S o 4 3 53 36 

might&spro- 8 1 24 3 52 16 , , 

2 3 perlybecail- 8 247 3 50 53 11 W 

ed ift and 2 d 848 
as upper and 
lower hairs J 


« f " h ! J! h ( if 

Emerlions. 0’s weftern limb at 1 

aaijian 11 55*6 
0’t eaftern limb at | 11 5° 2 3i 

ditto j u MV 


! i ft Satellite. - ... 

i 0 s weftern limb 115523 

Em. 11 51 46 0’s eaftern ditto* n 57 3711 56 30 

; % ’s center on nierid, x 18 39 


0’s weftern limb n :t 10 ' , . 

Mem ditto u % 53 111 


0*$eaftera limb n 58 0 
—Pafiage of 0’s] 
femi-diameter J 0 0 


0 1 8 n 56 52 


$ *5 center on me-1 
* ridian hair j 1 2 * 


159 H S 54:52 
8 0 55 3 53 3 8 „ ... , 
t 15.8 3 52 15 1 3 ' 

4 - 3 - 18 3 3 ° J 4 
7 3 5 ± Iffl 

*■ sM 'M 

s : |:i 


0’s weftern limb n 55 S 3 ... 
Eaftern ditto 11 58 9 “ ", 1 




0 


May 

2 ) 

Equal altitudes of the Sun, 

A.M. P.M. 

i I " h i % tl 

mice the Su 
on meridian, 

& * ft 

Obferved eclipfcso 
Jupiter’s iateUiccs 

Emerfjons, 
h / n 

' Obfemtions with the meridian 
telefcope, 

h f ft 

0’s weftern limb n 56 1: 
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Table of Eclipfes of Jupiter’s Satellites, obferved at Norriton ; 
compared with the calculated times of the fame Eclipfes for 
Greenwich, in order to fix the longitude of the Norriton obfer- 
vatory. N. B. If the obferved times of fucb of thofe Eclipfes 
as have been feen at Greenwich fhould differ from the calcu¬ 
lated times, the following difference of longitude, thence de¬ 
duced, mu ft be corrected accordingly. 
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N. B. As the emerfion happened fo much fooner, and the im- 
merfion later, than the time given by the Tables, it is concluded, 
that the fatellite did not dip fo deep in the fhadow as the Tables 
would have it ; but the mean of both gives nearly the fame differ¬ 
ence of longitude as the firft fatellite. 


May 













. [ 3°5 ] 

c< May so, Mr. Lukens fent up the agronomical 
£C quadrant, belonging to the Eaft-Jerfey proprietors, 
<c of 2JL feet radius; which I placed in the meridian, 
u and obfcrved the following zenith diftancesof ftars, 
tc to difcover the error of the inftrumentj if any it had. 
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“ The difference of the above obfervations is 
4t greater than might be wifhed. All that I can of- 
44 fer to excufe them is the want of better inflru- 
44 ments; although I think the differences were 
44 much owing to the adtion of the Sun on the 
44 wooden frame, which fupported the quadrant. 
44 For I always found, that when the fihutter in the 
44 roof was opened, the plummet-wire would, in a 
44 minute or two, leave the point, although it had 
44 flood quietly over it all the forenoon. Never- 
44 thelefs, a mean from fo many obfervations may be 
44 fuppofed very near the truth; fince, if we leave 
44 out that of June 6, which differs moft from the 
44 others, the mean of them will be but z n greater 
44 than the latitude fet down above.”- 

So far I have given Mr. Ritterihoufe’s account of 
his obfervations, previous and fubfequent to the Iran- 
fit; for regulating his time-piece,, and fixing the lati¬ 
tude and longitude; containing many months work, 
viz. from February 15 to July 8. More obferva¬ 
tions have been taken fince, but the above are thought 
fufficient. 

It hath been already mentioned, that it was not till 
Thurfday afternoon, June r, that Mr. Lukens and 
snyfelf arrived at Norriton, with a defign to continue 
with Mr. Rittenhoufe till the tranfit fliould be over. 
When we fet out,, the prolpedfc before us was very 
difeouraging. That day, and feveral preceding, had 
been conftantly overcaft with clouds, and frequent 
heavy rains, a thing not common for fo long a pe¬ 
riod at that feafon of the year, in this part of America. 
But, on Thurfday evening, by one of thofe fudden. 
tranfitions which we often experience here, the 

weather* 
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Weather became perfectly clear in lefs than the fpaci 
of one hour, and continued the day following, as 
well as the day of the tranfit, in fuch a ftate of fe* 
renity, fplendor of funfhine, and purity of atmo- 
fphere, that not the leaf!: appearance of cloud was to 
be feen in the whole heavens. 

June 2, and the forenoon of June 3, were fipent 
in making the neceffary preparations; fuch as, exa¬ 
mining and marking th& foci of the telefcopes, parti¬ 
cularly the refiedtor with and without the micrometerj 
and in its different powers. Therefledfor wasalfo placed, 
on a polar axis j and fuch fupports were contrived 
for refting the ends of the refradfors, as might give 
them a motion as nearly parallel to the plane of the 
equator as fuch hafty preparations would permit. 
Several diameters of the Sun were taken during this 
time, and the micrometer examined by fuch other 
methods as the time would allow. 

The Sun was fo intenfely bright on the day of 
the tranfit, that it was found belt* early in the fore* 
fioon, to layafide the coloured glades, brought with 
the refledting telefcope from England; and to put on 
deeply-fmoaked glaffes, which Mr. Lukens prepared, 
in their room j and which gave a much more beau¬ 
tiful and well-defined appearance of the Sun. 

Mr. Rittenhoufe, on a fuppofition of the Sun's 
horizontal parallax being but 8 // , had, in one of his 
calculations of the time of the tranfit, made in Sep* 
tember, 1768, brought out the firft external contadff 
iat Philadelphia, to be June 3, 2 h iff, mean timet 
It happened, that he was not many feconds wrong in 
this, although mod: other calculations made it from 
6' to 8' later for Philadelphia. 

. R r 2 We 
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We thought it prudent therefore, at one o’clock, to 
take off the micrometer from the refledtor, which had 
been ufed with a magnifying power of 95 times j 
and, after adjufting the focus, continued the fame 
power for the reafons mentioned*below, in order to 
obferve the tranflt; and left the external contadt might 
happen ftill fooner than the earlieft predicted time, it 
was refolved, during the hour from one till two, to 
keep an alternate watch, through the refledtor, on that 
halfof the Sun’s limb where the contadt muft happen ; 
while thofe not thus employed were making all other 
preparations as follows, viz. 

1. That each of us might the better exercife out- 
own judgment, without being influenced, or thrown 
into any agitation or furprize by the others ; it was 
agreed to tranfadt every thing by fignals, and that one 
obferver fhould not know what the others were do¬ 
ing. The fituation of the telefcopes, the refledtor be¬ 
ing within the obfervatory, and the two refradtors, 
mounted at fome diftance from each other without 
it, favoured this purpofe. Wherefore, 

2. Two perfons, viz. Mr. Sellers, one of our 
committee, for whom no telefcope could be pro- 

* As the refracting telefcopes gave but a fmall field, and were 
very unmanageable, on account of their length, and the Sun’s 
great altitude, it was thought belt to ufe a fmaller power and 
larger field with the refleCtor, that if the contact fhould happen 
at aidifferent part of limb than where it was expected, one of us, 
at leaft, might be fure not to mifs it, but give notice to the 

others..It was agreed, however, that if the contad happened at 

or very near'the part‘of the limb where we did expeCt it, no fuch 
notice was to be given... It was, although, thought beft to have 
fome difference in the magnifying powers 5 and the vifion with 
the refledor was fo diftinCt and well defined, that I am well 
piKafed I ufed no higher power. 

vided, 
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vided, and Mr. Archibald M'CIean, both men of 
abilities, and accuftomed to aftronomical oblervations, 
were placed in one window of the obfervatgry, to 
count the clock, and take the lignals from Mr. 
Lukens. Two others, who live in Mr. Rittenhoufe’s 
family, and have been trained by him to fervices of 
this kind, flood in another window, within the ob- 
fervatory, to count the time, and take his lignals. I 
was within hearing of the beats of the clock, and 
was to count and fet down my own time. 

Thefe preliminaries thus fettled, at two o’clock, 
each of us applied to our refpeCtive telefcopes •, but 
as there was a great concourfe of many of the prin¬ 
cipal inhabitants of the county, we were apprehenlive, 
that our fcheme for file nee and order might be in¬ 
terrupted by the impatience and curiolity natural on 
fuch occafions. We therefore informed the gentle¬ 
men, who had honoured us with their company, that 
the accuracy and fuccefs of our obfervations would 
depend on our not being difturbed with the lead: 
noife, till the contacts were over. And to do the 
company juftice, during the 12 minutes that enfued 
before the firfl contact, there could not have been a 
more folemn paufe of expectation and filence, if each 
individual had flood ready to receive the fentence that 
was to give him life or death. So regular and quiet 
was the whole, that, far from hearing a word fpoken, 
I did not even hear the feet of the four counters, who 
bad palled behind me from the windows to the clock ; 
and I was furprized, when I rofe up and turned to 
the clock, to find them all there before me, counting 
qp thdr feconds to an even number j as I imagined, 

from 
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from the deep filersce, that my afibciates had yet fecn 
nothing of Venus,- 

As the contacts are reckoned to be one of the moft 
cfiential articles relative to this phenomenon, it is 
•material, before we fet down their times, to give a 
particular account of the manner in which each ob* 
ferver judged of them, and the other circum dances 
attending them. 


Mr. Rittenhouse’s Account of the Contacts* 

“ At 2 h 1 1' 39" per clock, the Reverend Mr. 
* c Barton, of Lancader, who aflided me at the te~ 
xt lefcope, ori receiving my fignal, as had been 
tf agreed, indantaneoufly communicated it, by wav- 
<f ing a handkerchief, to the counters at the window, 
** who, walking foftly to the clock, counting as they 
“ went along, noted down their times feparately, 
“ agreeing to the fame fecond. And three feconds 
** fooner than this, to the bed of riiy judgment, was 
“ the time when the lead impredion made by Venus 
** on the Sun’s limb could be feen through my te- 
** lefcojpe. 

“ When the Planet had advanced about one third 
4 * of her diameter on the Sun, as I was deadily 
“ viewing its progrefs, my fight Was fiiddenly at- 
“ traded by a beam of light, which broke through 
* < on that fide of Venus yet off the Sun. Its figure 
** was that of a broad-bafed pyramid; fituated at 
*■ about 40 or 45 degrees on the limb of Venus, 
** from a line paffing through her center and the 

tl Sun’s 
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‘‘ Sun’s, and to the left hand of that line, as feen 
t( through my telefcope, which inverted. See Tab. 
lc XV. fig. i.—About the fame time, the Sun’s light 
<c began to lpread round Venus on each fide, from the 
tc points where their limbs interfered each other, as is 
“ likewife reprefented in fig. i. 

“ As Venus advanced, the point of the pyramid 
<c ftill grew lower, and its circular bafe wider, until 
16 it met the light which crept round from the points 
“ of interfedtion of the two limbs : fo that when 
t( half the Planet appeared on the Sun, the other 
“ half was entirely furrounded by a femicircular 
<f light, belt defined on the fide next to the body of- 
“ Venus, which continually grew brighter, till the 
“ time of the internal contadfc. See fig. 2. 

“ Imagination cannot form anything morebeau- 
u tifully ferene and quiet than was the air during the 
<£ whole time ; nor did I ever fee the Sun’s limb 
“ more perfectly defined, or more free from any 
** tremulous motion; to which his great altitude 1 
** undoubtedly contributed, much. When the in- 
“ ternal contact (as it is called) drew nigh, I fore- 
“ law that it would be very; difficult td fix the time 
** with any .certainty, , on account of the great breadth: 
“ and brightnefs of the light which furrou-nded that 
** part of Venus yet off the Sun. After fome con- 
<c fideration, I refolved to judge as well as I could of ■ 
** the co-incidence, of the limbs;,and accordingly 
4 ‘ gave the fighal for the internal contact at 2 h 2S' 45"' 
«* by the clock, and • immediately began to count; 
** fetibnds, which, any one, accuftomed to it, .may' 
.'*?„ ; ' v dfci, ;; 'for.a minute hr. two, very near the troth.■ ylii t 
•^bhis manner, fv'coGdted no lefs-thait i A; =3 0 * K§to : re' 

. . ’ : u -the,.-; 
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« ti-te effects of the atmofphere of Venus on th$ 
«« Suns limb wholly difappeared, leaving that part 
of the limb as well defined as the reft. From 
“ this I concluded, that I had given the fignal too 
€c f oon 5 and the times given ^ by the other obierveis 
n confirm me in this opinion.” 
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Mr. LuK£ns’s Account of the Contacts. 

c£ Xhe telefcope 1 ufed, being a fefradbng one of 
a 2 feet, giving but a fmall field, and fomething 
difficult to manage; I was obliged to move often, 
and apprehend that 1 did not difcover the firft 
external con tad exadly. For, after one of thole 
movements, on bringing the glafs to bear again on 
that part of the Sun’s limb where Venus was ex- 
peded. I faw a large tremulous fhadow, already 
fomewhat advanced, and feeming to prefs full in¬ 
wards on the Sun’s limb. Having contemplated 
this for a few feconds, and perceiving the appear¬ 
ance grow more dark, and make a better-defined 
impreffion on the limb, I gave the fignal to the 

’Wha: copntf^.jhpe fa me, which they 
noted down Separately at 2 b i2‘ 3 by dhe .clock. 
«« When Venus-was near one half her diameter 
advanced-on- the Sun, I faw a border of light en- 
that part of % wbjdMvas yet off the 
Sun. This was fo bright,.that it rendereh that 

itough off 




t 3*3 ] 

tc contact, the circular border of light became of a 
tc more dufky colour, efpecially at the two points 

6c where the luminous fegments of the Sun’s limb 

ec were ready to clofe round the Planet. This 
‘ c dufkinefs did not fesm to part wholly from the 
cc Sun’s limb, at the time I apprehended the body of 
“ V enus to be wholly entered on the Sun, and when 
(i I gave the fignal for the internal contact; which 

“ was noted at a h ?, 8 / 58''' by the clock. And I 

ct judge from 6 " to 8 " more, before I faw the Sun’s 
‘‘ limb clear of this dufky furrounding fhadow, and 
tc as well defined as before the firft contadh” 


■ * Dr. Smith’s Account of the Contacts. 

« Having, for reafons already aligned, determined 
« e to cpntinue one of the fmaller powers of the Grego- 
rian refledtor, for obferving the contacts (viz. that 
‘‘ which we had been u ling, and were again to ufe, with 
“ the rhicrorrieter, magnifying 95 times), I had a large 
« field, taking ini at Ieafi, one half of the Sun’s diflc; and 
tc the telefcope was fo firmly fupported (with its axis 
<* in a polar diredtion), that it could not be fhaken 
<« by any motion dn the earthen ' floor of the obferva- 
« tofy,“' arid required only a fmall movement of one 
“ of the handles of the rack-work to manage it. 
** ^tthj thefe advantages, it was eafy to keep an# 
*4 !: jpaft J o3f the Sun’s limb in the middle of the field, 
« .^iUiout hegledting to caft my .eye," ever#- three 
‘fo'rirJ&cpndSi "*on ‘every other part Of the'limb 
TX. S s « oa 
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« on both tides, where there was any poflibility of 
« the contact to happen, 

«* It being now within about half a minute of the time 
“ which Mr. Rittenhoufe had calculated for the find: 
** contadt, I called to the four counters at the win- 
« dows, to be very attentive to thofe who were to give 
the fignals from the telefcopes without doors j and 
« turning my eye to that part of the limb where the 
“ contadt was expedted, I had been, for feveral fe- 
“ conds, viewing it ftedfaftly, when, all at once, I faw 
** fomething fir ike into it like a watry pointed fha- 
“ dow, appearing to give a tremulous motion to that 
“ part of the Sun’s limb, although the telefcope 
£C flood quite firm, and not the, lead: difturbance or 
undulation was perceptible in any other part of 
the limb. 

“ The idea I had formed of the contadt was— 
that Venus would inftantaneoufly make a well--. 
“ defined black and frnall dent or impreffion on the 
** Sun. But this appearance was fo different, the 
“ difturbance on the Sun’s limb fo undulatory, 
44 pointed, ill-defined, waterifb, and occupying a. 
“ larger portion of the limb than I expedted, that I 
44 was held in a fufpence of five or -fix feconds, to< 
44 examine whether it might not b^iome fldrt, 
•«. of a watery flying; cloud. : ' Bfit perceiving _ 'this. 

. e$!e, it'wasj^ fo prefs ftifl' for- 
it . ward- on the limb, with the fame tremulous* 
^f-poi&te^;;a|^|eariaBce '(the longeft points ' towards its, 
** middle^ 1 began to count the clock foe either 
■ 4 * fifteen of fixteen, feconds* when a well defined^ 
t ^acltdent, ocScd^tpg.; 4 ; leff fgace on the.Sun’* 
** Utnb, became plainly vififc^e. I then quitted thq 

«--felefcdpe* 
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* f telefcope, and turned to the clock, to note this 
“ time for the contadf, which was z h 12' §". About 
tl 22" fooner than this (being doubtful to two or 
te three feconds at firft) was the firft impreffion I 
“ faw on the limb; which I have marked accord- 
ci ingly at 2 h 11' 40" to 43". If this firft impref- 
“ fion is to be taken for the external contadt, I think 
u it might be judged of to a fingle fecond of time} 
“ which one could not do by feveral feconds, either 
“ with refpedt to the internal contact, or even with 
“ refpedt to the moment of the diftindt black dent 
“ made at the external contact, both which are far 
s ‘ from being inftantaneoufly perceptible. Whether 
<c a telefcope of larger powers than what I ufed 
“ might not have fhewn this firft impreffion fooner 
“ (be it an atmofphere or whatever elfe), I will not 
{t determine } though from Mr. Rittenhoufe’s time 
“ I think it probably would. But I am fure that I 
“ faw the firft ftroke that was perceptible through. 
< c my telefcope^ and might have noted it to a fingle 
“ fecond, had I expedted it in that way. - 

“ As to the internal contadt, the thread of light, 
“ coming round from both fides of the Sun’s limb, 
“ did not clofe inftantaneoufly, hut with an uncer- 
“ tainty of feveral feconds, the points of the threads 
** darting into each other, and parting again, in a 
t ‘ quivering manner, feveral times before they finally 
“ adhered* 1 waited for this adherence with all the 
u attention in my power* and noted k down forth* 
u iaterhai contadl at *^.29*■5^* a few feeonls later 
t£ than Mr. Xwkens, who took, th$- faD^ tnethod of 


"jsdging. 



S s % 
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“ Having quitted my telefcope to note down the 
« time, the gentlemen who counted for us, as well 
« as feveral others tsow come into the obfervatory, 
“ were anxious to fee Venus on the Sun through the 
t£ refiedtor, as it was eaiily manageable; an indul- 
** gence not to be denied; and therefore I did not fit 
“ down to it again till about four or five minutes 
“ before the internal contact, and then not with 
“ much attention till the contadt was at hand ; fo 
“ that I faw none of thofe appearances, on the part 
** of Venus off the Sun, mentioned by ray affociates. 
“ But their account may be depended on ; for Mr. 
“ Rittenhoufe’s abilities have been fpoken of before; 
“ and few perfons have a better judgment, a corredter 
“ evej, or have been more accuftomed to view ob- 
“ jedts, both celeftial and ter reft rial, through te~ 
“ lefcopes, than Mr. Lukens. 

“ As to the fmall differences in the times of our 
<{ contadts, it is prefumed, they may be eafily re- 
“ conciled, partly from the different powers of the 
“ teleffcopes, and partly from the other circumftances 
“ mentioned in the manner of judging of them. 
“ At any rate, we have fet them down faithfully! 

“ As to the firft difturbance made on the Sun’s 
“ limb, it may he worth confidering, whether it was 
“ really from the interpofition of the limb Of Venus, 
• < « : jfOrjpll’ i he|r' ,, a«mb^>here'? The former, one could not 
^Se^l^itaiagine it to be, unlefs her limb and body 
“' were much more uneven than'rthey appeared to 
M be when feen on the Sun. An atmofphere it 
** ini^ht more probably feem to be, not only from 
f 4 ihfe &inta£fe of the colour', but the undulatory 
*■**■ 'j' 1 ' ' “ morion. 
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S( motion, which might arife from the growing den- 
<( fity of the atmofphere, as it pulhes forward on the 
£< Sun, varying the refradion of the ray?. If fuch an 
‘‘ atmofphere be allowed, then it probably gives the 
‘‘ fame tremulous motion, at the internal contad, to 
t( the thread of light creeping round Venus; and 
“ prevents its doling quietly till the atmofphere (or 
“ at lead its denfed part) be wholly on the Sun; and 
“ confequently the true coincidence of the limbs be 
“ pad. For though the atmofphere of Venus can- 
“ not be feen on the Sun, yet that part which isfur- 
<c rounding, or jud entering on the Sun’s limb, hav- 
“ ing, as it were, a darker ground behind it, may be 
tc vifible. But thefe are only little conjedures fub- 
<c mitted to others; though if they have any founda- 
“ tion, it would make fome difference in the time 
<c edimated between the contacts.” 





General Table of the contacts of the limbs of the Sun and Venus, as obfervecl 
at Norriton, June 3, 1769, reduced to apparent time. 

N. B. June 3, by the preceding Tables of the work, the Sun’s center 
was on the meridian, at n h 58' 49" by the clock, and June 4, at 
1 i h 59' 2", and therefore gained 13" in 24 hours of apparent time. 
■Wherefore at noon June 3, the clock being 1' 11" flow of apparent time, 
it was only 1' 10 " flow at the observation of the contacts. Whence 


The 

External contaft, l 

•iftvifiHe impreffm on'l 
the Sun’s limb, inform 
bf. a quivering dufky 
fhadow? with many 
points 

A well defined black' 
dent in the Sun’s limb*, 
at 

apparent time 

>y Dr, Smith* 

i *• H ff 

il 56 to n 
Uncertain to f 
or 4't 

i 

12 13 iS 

1 

of the different contact 

'Extern* contact* by Mr* Lukcns. 

.s was t 

| External cotitaft, 

; by Mr* Rittenhoufe,' 

Judged of as'| h ' 11 
deferibed in his > 1 iz 49 
'account j 

A fmstll dent"! 
in the Sun’s 
limb J 

h r 11 ft 

^ 13 13 

Internal co 
Judged from a thread" 
or crefcent of light, , 
cloftng round the dark 1 
Body of Venus, wrh a 
tremulous motion, at J 

‘gift..... 

mad. 

.2 30 i; . 

Internal contact 

2 30 8 to 14 

Internal contact 

Judged of as v 
deferibed in fin, 

3d of his ac- j 
count, Platex Vi J 

..--.-. -1 .r-rr-T 


*' When Venus was fully entered on the Sun’s 
“ limb, and we had fatisfied ourfelves by comparing 
'“ put' different notes of the contads, Which were 
w tlffowh together cm the table of the obfervatory, we 
prepared for the micrometer, and Other obferva- 
dons. The greateft part of the micrometer obfer- 
i ^.vaitfcns were taken by me, While Mr. Rittenhoufe 
u undertook to take another fet of obfervations j 

“ namely* 




[ 3>9 3 

u namely, the appulfes of the limbs of the Sun, and 
“ the center of Venus, to the crofs hairs of the equal 
“ altitude telefcope ; Mr. Lukens taking and writing 
“ down, the time for him. 


The whole obfervations,, reduced to apparent time,, are a* 

follows: 


friz 


• Micrometer meafures of 

Angular va¬ 

Parallax of Venus from the Sun, ad- 

< 0 


the leaft difhnce of the 

lue of the 

julled to the times of the micrometer 


App.,time. 

neared limbs, of the Sun 

micrometer 

obfer vatic as, 

for pro] effing the tranfit-: 

§ 0 

J^ne 3,1,769. 

and Venus., 

meafures. 

by Mr. Rittenhaufe, 


W Q“ 

I 





In the path of 

Perpendicular, 



fa* U, On 
So 0 


tn the vertical 

Venus. 

co the path* 


h /. u. 

a 

8 • sr 

r /r 

11 

t! 

(t. 

I 

3 7 1* 

0 4 °>5 

1 4 S >4 

14-54 

13,67 

4 > 94 - 

R. 2 

3 *1 39 . 

0 4 12 

1 S 7 > 6 

14,74 

13,88 

4,96 

S'* 3 

3 17 4 ^ 

05 2 

* i 3>5 

15,09 : 

■ I 4, 2 4 

5,01 

4 

3 32 3 - 

0 6 14, 

2 52,7 

15,77 

14,9 2 

5,13, 

8,5 

3 40 4 

Q 7 4 

3 8 >6 ’ 

. 16,17 

2 5 ’ 3 2 

5> 2 3 

6 

4 35 . 5 

0 10 21,3 

4 46,67 

18,45 

: i 7>45 

6,5- 

7 

4 57 9 . 

0 11 19,5 

5 n »°5 

19,02 

• l l>% 

6 , 3 *. 

8 

5 7 49 - : 

0 11,22,75 

5 I 4 .S : 

1 . 9-5 

18,36 

6,63 

9 

5 21 40- 

0 n 23,j 

5 1 * 5,3 i 

19,88 

. 18,64 

6,98. 

10 

5 3146 

0 11 27,5 

5 13,7 

20,12 

l8,8 

. 7> 2 3 

11, 

S 4*. 38 

p n 17,5 

5 8,93 

20,36 

18,95 

7,48 

12 

5 5 1 10 

9 - 11 '36 

S 4-7 1 

20,52 

I 9 »Q 6 

7,67 

13 

6 22 4 

d 10 5,5 

4 2 9>7 ' 

21,0 

X 9 > n 

8,57 

14 

6 31 5 

•0 9 20 

4 18,58 

21,12 

19,22, 

8,82. 

15 

6 41 24. 

O9O 

3 57,38 

21,22 

19,15 

' 9 tf 4 

h 16 

6 4J8 12 

0 8 13 

3 44,66 

21,26 

19,12. 

9 , 3 i 

„ 17 

6 53 30 

0 8 1,5 

3 - 3^,47 

21,28 

19,04 

9,49 - 

$Li8 

6 56 23 

0 7 23 

3 2 8,;6 

21,29 

19,02 

9,56 


Diftance of the limbs of the Son and Venus, taken in 
chords, parallel to the plane of the equator,. 


Parallax of Venus from the Sun, adjuffod 
above,. 


X. i 
2 


3 

4 


3 5* 5J 

4 27 18 
6 4 27 
6 9 2% 


®*se. limbo 17 14*3 
Ditto ‘ 1 3 6 

Ditto 2 0 20 
O’sw.lixab o 15 6,5 


7 44.57 i 
10 14*74,1 
.18 0,08 1 

6 43,27! i 


17,® 

18,16 

20,75 

20,81 


16,1 

17,18 

19,16 

: 9-* ... 


5,86 
8,06 • 
8,2 





iervations* pj 


£ 


L. 3 

4 

5 

R. 6 


DLiT.Cvcrs of Verms onfcluj 
Sun, June 3, 1769. 

P. M, g* 8 *3 

h / B- £* o 


J)ianiC»'TS of the Sjn, 
June P. M. 


4 

15 

55 

S3 


A’S 

5 

4>7 

4*7 


® o o 
p“ & tl 

3 ii i 5 hor*zontal 
311x4 1 vertical 

3 xi 14,5 J diameter 


2 5- 



The above times are 
fet down by the clock, 
according to the vulgai 
reckoning; as are allj 
the micrometer obfer- 
vations of the Sun’s di¬ 
ameters. 


From a mean of the above fix diameters of Venus on the 
Sun* allowing for the error of adjuftment, as mentioned 
below : 


t ft 

0 $ 7,3 
l $ 47 >° 

13 45,0 


Venus’s diameter, for the day of the tranftt, was 
The Sun’s femidiaiheter, from a mean of the £ve*\ 
horizontal diameters, taken the fame day J 
Or, from a mean of four, taken that day, leav- j 
. ing out the fecond, which Mr. Lukens thinks ? 
he may have taken too large J 

All the micrometer obfervations were feparately reduced* to 
kheir value in minutes and feconds, both by Mr. Rittenhoufe and - ' 
myfelf. Many more might have been taken ; but as fo many 
perfons were dellrous of looking through the telefcope, they 
could not well be denied ; and the number above fet down sre 
found fully fufBcient for all the purpofes of the projection 5 efpe- 
Icially as they have been found to agree fo well with each 
'other. . ; .. 

Such of the micrometer meafures as were taken by Mr. Ric- 
tenhpbfe or Mr. Lukens, are marked with the initials of their 
[rntmeif#, All the others I am atifwerable for. " 


Oar obfervations being thus finished, Mr, Ritten- 
boufe was pleafed to undertake the projedion of the 

tranfit 
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tranfit fr®tn them * and his account of the work 
follows: 

Delineation of the tranfit of Venus over the Sun, accord¬ 
ing to the Norriton obfervations, with the principles 
of the work. By Mr. Rittenhoufe. SeeTab.XV. 
fig. 4. 

“ The Sun’s horizontal parallax is affirmed 8",65 
<£ at his mean diftance from the earth; from which, 
fi and the obferved leaft diftance of the centers of the 
“ Sun and Venus, the chord for the tranfit line was 
“ laid down. The femi-diameters of the Sun and 
tc Venus are taken as by the above obfervations. 
“ One point in the tranfit-line was then fixed by the 
“ firft micrometer diftance of the limbs at 3** f 19^ 
£C apparent time. This line was carefully divided in- 
£C to hours and minutes, on the fuppofition that Ve- 
tc nus moves 2^0" ,^6 Gver the Sun’s difk in an hour, 
* c according to a calculation I had formerly made 
t£ from Halley’s Tables. The place of Venus’s cen- 
t( ter in the tranfit-line was then marked to the times 
(S of each of the micrometer obfervations, and from 
“ thence the apparent place of her center found, by 
“ fetting off the quantity of her parallax from the 
“ Sun in its proper dire&ion. About each of the 
« centers fo found, a circle is defcribed with the rad. 
“• her obferved femi-diameter. Blank lines 

“ were next drawn through the Sun’s center, and the 
“ apparent place of the center of Venus. On thefe 
tc the red lines were drawn from the Sun’s limb, pre- 
<£ cifely of fuch length as we found them by the mi- 
“ oronafiter; fo that it may t be feen, at once how 
tc far the micrometer meafures agree With each; 
Voc. LIX. Tt “ other," 



[ 32*3 

<< other, by obferving how much they exceed or fall 
“ fhort of reaching the limb of \fenus. Out of the 
“ 18 that were taken, 14 of them correfpond fo well 
“ that I am convinced they may be depended upon. 

The 4th which I have fet down, and only one 
« other, which will be found omitted,, differ fome- 
“ thing from what they ought to be } which might. 
« eafily happen, either from any miftake in noting 
« the time,, or in reading the vernier of the micro- 
« meter, or not fixing it exactly in the direction of 
« the neareftdiftaace of the limbs ; tho’ great care was, 
“ taken in this part, by lweeping it conftantly round 
“ to try the truth of the conta&s that*were formed. 

« The meafures intended to be taken in chords- 
** parallel to the equator, are very near the truth, con- 
M fidering that, in letting the micrometer to. that di- 
il . redion, we had only the truth of the polar axis to 
“ depend on, which was conftruded haftily to an- 
fwer the purpofe of the day, and was not exadly 
*'■ true, as a fmall motion of the rack- work that raifes 
*■ or deprefies the telefcope was fometinaes necefTary- 
t5 > to keep the Sun in the field. Three of thefe mea- 
fares, parallel to the equator* agree with each- 
“ other, and with all’the reft of the micrometer ob- 
fervations, on fuppofing the chord in which they 
".iteetieB inclined half a degree lo th? plane of 
**«§M^r. The fourth. of thefe meafures is ftilk 
. “* EOofe nfc® 4 y parallel to. the’equators, but diverges a* 
‘ little tb? other way. Thefe chords.are delineated 
ia the •projection, and ferve. to eonfem the other 

v . -v, fa . , ■ 

* 'It ’ alfo tb bavstprej'cSfoii MW 

thte appitifcs af'thfe limbs o# 
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** AH the parallaxes of Venus from the Sun Were 
taken from a large projection on a fcale of half an 
“ inch to one fecond, and then reduced to the fcale 
“ of this delineation. After calculating fo*ne of 
<c thofe parallaxes, and finding thofe given by the 
“ projection conftantly true to the firft decimal places 
“ any further nicety was thought needlefs. 

0 / // 

The angle of Venus’s vlfibl'ewayl Q e 
with the ecliptic, I find J 8 ** * 7 

The angle of the ecliptic with a 1 

parallel of declination at 3 h > 7 5 13 decreafing 5 per hour 

P* M. j 

The latitude of the observatory, asl , 

above laid down J ^ ? * 

Hence the parallaxes were fitted to each of the 
micrometer observations, as above. 


If a computation be made with'the ift micrometer oWer-'i 

vation of the diftance of the limbs, we fhall find die f , , . 

time of die leaft diftance of the carters of die Sun asd r * 

Venus, as feen from the earth’s center, to have been Jt 


the Sun and center of Venus to the crofs-hairs of the equal alti¬ 
tude inftrument; but it was found that fo many lines would 
confufe the figure. And the micrometer obferVations Jtofwering 
fo well, more were thought needSefs. Bafides this, no fra&ions 
of feconds could be got in the other obfervations } though, «e- 
vertbelefs, a good feparate projection maybe made by them, 

• Tti If 



C 33 + ] 


If a like computation be made from the 16th obfervation, 1 
it will be found j 

By comparingfome other obfervations with thefe, Icon-1 
elude, the time of the lead didance of the centers was J 

o r ft 

Then as radius to tangent of the angle 1 

of the ecliptic, with path of Venus J ® z 7 

Sq is the lead diftance of the centers 6io 


To the didance of Venus’s place, when") 
neared the Sun’s center, from her I 
place at the time of ecliptic con- j 
jun&ion J 


Which reduced to time (to be fubtraded) viz* 
From time of the lead didance of the centers 


90,88 

h f // 
O 22 41 
5 26 20 


Leaves for the time of ecliptic conjunction 


5 3 39 


a t tt 

As radius to lecant of 8 28 27 

So is 610 

1 

To the geocentric latitude of Venus at 7 
the time of ecliptic conjunction J ^ 10,73 

From the logarithm of which fubtraft the difference of the 
logarithms of the didance of Venus from the Earth and 
from the Sun 

/ tt 

Remains the logarithm of thel _ 

heliocentric latitude , f — 4 5>39 


© f a 

As tangent of Inclination of Vernas orbit 3 23 20 
To radius; fo is tangent of Ven us ’$ helio- 1 
centric latitude f 0 4 5>39 

! 1* 

T© fine of her diftance from node in 1 

the ecliptic j 1 9 4 


& 9 n 
5 26 21 

5 26 20 

9,1731571 

2 > 7 % 3 * 9 8 


1,9584869 


10,0047676 

2,7853298 

2 , 79°°974 

>0,4002370 

2,3898604 

8,7724442 

7 >° 75 « 7 s 


8,5029933 

The 
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The Sun’s place at the time of the ecliptic conjunction 1 
(by Halley’s Tab.) was j 

Add the diftance of the node from the Sun 


$ e ' " 

2 13 26 32 
0194 


The fum is the place of the amending node of-Venus 2 14 39 36 

The place of Venus, by Halley’s Tables, to the fame time 8 13 26 22 


That is, ten feconds too little* 


In order to find the error of the micrometer (if 
any), Jupiter’s diameter was meafured to the right 
and to the left; and Mr. Rittenhoufe afterwards 
took the trouble to meafure the diameter of a white 
painted circle both ways ten times. This work was 
performed early in the morning before fun-rife, when 
the air was ftill, and free from all tremulous mo¬ 
tion ; the refult of which, on a mean of thofe to the 
right, and a like mean of thofe to the left, was an 
error of adjuftment for the micrometer of i // ,i 2 
to be fubtradted; which was accordingly allowed 
for in the redu-dt ion of all the micrometer mea- 
fures. 

Thus we have given a. full and faithful account 
of, our work. We could have wifhed to have 
comprized it in lefs room. Had our latitude and 
longitude been well fixed, as they had been at 
Philadelphia, by able mathematicians, beforehand, 
a confiderable part of our work might have been 
laved. But as it was neceffary to fhew, that fuch. 
pains have been taken in thefe material articles, that 
they may be depended on 3 and as we had op¬ 
portunities 
1 . 
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portunities of oblervation, from the goodnefs of the 
weather, and other circumftances, which cannot 
have happened to the generality of obfervers in 
many parts of the woild, we thought we fhonld be 
the eafier excufed by men of fcience, for the in* 
fertion of twenty fuperfluQus things, than the negled 
of any thing material in the account of a pheno¬ 
menon, which will never be obferved again by any 
of the prefent generation of men. 

I am. 


Gentlemen - , 
with great refped, 

Your moft obedient, 

humble fervant. 


Philadelphia, July 19, 
1769. 


William Smith. 


v H. B. Fig. 5, plate XV, reprefents ]the appear- 
Off Venus on the Sun to the Reverend Mr. 
Bitchim, at the Royal Obfervatory. See Philof. 
T^ifc voL LVIII. for 1768, p. 363. 


XLn. Olt/er- 
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XLIJ. Obfervationes 'Tranfitus Veneris per 
Difcum Solis, Die 3 Junii, 1769* habita 
in Suecia, et Societati Regiae Londinenfi 
communicatory a Petra Wargentio, tjufdem. 
Societatis Sodaliy et Academiae Regias 
Scient. Stockholraenfis Secretariat Com¬ 
municated by Mr. John Ellicott, F.Jt. St 


Read Dec. .6,m RANSITUS Veneris per di£- 
17691 JL cum Solis, qui contigit die 3 Jmxit 
hujus anni, novam et exoptatiffimam. aftronomifc 
prasbuit occafionem limatius determinant!! veraru 
quantitatem. parallaxeos Solis horizontalis, fi modo. 
bonae obfervationes juflis locis habitae first. Et 
cum Suecia inter ea terrae loca fuerit, ubirofcferva- 
tiones habitae, collate' cum aliis m Mari Pacifico, vet 
America , inftitutis r magni efient ponderk, fiio offi¬ 
cio deefle neutiquam voluerunt aftronomi Surety qbo 
minus, fuo quifque loco, ad rariffinaum hoc pheno¬ 
menon debita cum diligentia attenderet. Sed quo- 
niam et immerfio et emerfio Planet®, non nifi in bo- 
realibus regni parti bus videri potuerit. Academia II. 
Scientiarum St&ckholmenjfc omrsino neccfiarium. 
duxit, mittere duos obfervatores exercitatos et bonis 
iafirumentis inftmdtos, in Lapmiam , qui disesfis 
tecia tfanfitum hunc opperirentur. , Alter, Dominos. 

Malkt* 
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Mallet , Aftronomke Obfervator Regius Upfatta, vl!~ 
lam Petto adiit, qute terminus borealis fuit arcus 
meridiani terreftris, ab aftronomis Parijicnfibus„ anno 
1736, menfurati. Alter, Dominus Pttmman, Philo- 
fophiae Naturalis Profeffor in Academia Aboevjt, 
Cajanebiirgum repetiit, oppidum in confiniis Pin- 
landice et Laponice fkum, ubi priorem Veneris per 
Solem tranfitum, anno 1761, feliciter notaverat. 
Iftas ftationes Academia Stockholmenjis earn pracipue 
ob caufam delegerat, quod earum fitus geographicus 
jam antea quadantenus determinatus fue'rit. Nifi 
enim longitudo loci certa fit, obfervatio per fe optima 
folius immerfionis vel emerfionis Veneris irrita fere 
eflet: rarseautem funt occafiones determinandi longi- 
tudines locorum, pragfertim tempore vtrno et aflivo, 
prope circulum polarem ardicum, ubi eo tempore 
continua lux Jovem videre et fixarum a Luna diftan- 
tias obfervare vix permittit. Eclipfis quidem Solis, 
quae die 4 Junii incidit, videbatur bonam offerre an- 
fam determinandi meridianorum difFerentias; fed 
praterquam quod fieri poflet, ut qui immerfionem 
vel emerfionem Veneris feliciter obfervavit, coelum 
nubilum haberet fub eclipfi Solis, notum quoqtie 
eft, obfervationes correfpondentes eclipfium Solis non 
fatis certas dare meridianorum difFerentias. Acade¬ 
mic itaqpe prudentius agere fibi viia eft, eligendo loca 
ante determ inata, quamvis Sol, tempore 
traw&t^- minus ibi. eflet elevatus, quam, pro obti- 
nefldaparum majbri Solis altitudine, loca magis bo- 

sPraeter di^Bssiiaos obfervatores, tertius, Po minus 
ipfius -urbis Pornece iacola, et qui per 30 
annos varias Obfervationes aftronomicas.-ibi - dextre 
'\A. . inftituit, 
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Snftituit, fuam hac quoque occafione opera m poll!" 
citus eft. . ■ . 

Incidente demum die g Junii, D. Mallei op- 
timam fpem habuit bonas nancifcendi oblervationes, 
ecelo enim fereno gavifus eft per tofadi fere diem, 
immo etiam per nodtem fequentem, fed nubes circa 
horizontem borealem oranes ipfias conatus obfer- 
vandi momenta immerftonis et emerfionis Veneris, 
prorfus irritos, proh dolor ! reddiderunt. Sub ipfo 
tranfitu Planetam in Sole aliquoties vidit, ejufque dia- 
metrum fitumque in difeo, ope micrometri objeditvi, 
menfus eft ; fed harum obfervationum copiam rnihi 
nondum dedit. Totam quoque Solis eclipftn bene a 
Xe obfervatam efie narrar, fed hoc debile nimis fola- 
tium invitee Veneris, et vile pretium tanti itinerisjure 
putat. . • 

■Hellantius Tornece, Venerem adhuc minus propi- 
tiam expertus eft. Coelum enim hifee diebus fere 
continue nubilum habuit, ut ne quidem eclipftn Solis 
obfervare illi licuerit. 

• Planmannus autem Cajaneburgi felicior fuit. Ibi 
coelum tota die praecedente denfis nubibus ftierat ob- 
dudtum, quse omnem obfervationum fpem exftinxe- 
rant, fed inopinato dehifeebant nubes circa Soiem, 
Velperi, hOra 9 8', turn vero Venus jam coeperat So* 
ibtn ingredi, et terfia tirciter diametfi ftii parte intra 
'difeum Solis erat. Hora 9 20' tota immergebat, 
‘to enim momento fupta eft fubito fafciola, quae hue 
tftepae Solis et Veneris margines junxerat, et Planetas 
torpfcs lumine Solis undique eft circumfufum. Pau- 
cis poft hoc momentum minutis, redibant nubes, quae 
no&etn largis imbribus et tonitribus fulminibttfque 
horridam fecerunt, triftemque aftronomo iioftro, qul 
*;' VdX* 'PX. U u fpem 
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jfpem nlterioris obfervationis amiferat. Athora 3 21' 
matudna, refplenduit Sol, nimis licet fero, Veneris 
enim pars tertia circiter jamjam emerferat. Itaque 
tanto majori cum attentione emerfionem totalem vel 
contadtum Iimborum exteriorem exfpedtabat: conti- 
gitille, hora 3 32' 27", Sole turn fplendido. Dolen- 
dum quidem eft, coelt faeiem non indulfifie Plan-* 
manno , contadtum interiorem emerfionis tueri j fed 
cum exteriorem bene et certe, tubo 20 pedum Opti¬ 
mo notatum afferat, et per experientiam tranfitus an- 
ni 1761, compertum lit, obfervationes contains ex- 
ferforis in emerfione fere magis inter fe convenire et 
paraliaxeos quantitatem non minus certam dare, quam 
obfervationes correfpondentes contadtus interioris, fpe- 
rare fas eft, hanc obfervationem celeb. Planmanni , 
comparatam cum aliis, eximio futuram efie ufui, fi 
aliis aftronotnis in Ncrvegia et RttJJia non coiltigit 
(quod tamen abfit) emerfionem Veneris totam ob- 
fervare. 

i t it 

DieA Janii, eclipfeos Solaris initium, ecefo fereno, notavit 1 ^ 
D.Phmmn j 9 ° 53 

Flnem no of 

Elevatio Poli Cajaneburgenjh eft 64° 13%. Dif¬ 
ferentia meridianorum obfervatorii Regii Grenovi- 
cepjfc et Gajaneburgenfs eft i h 50' 4 y" quam 
proxizne, quantum ex habitis anno 1761 obfervatio- 
nibes concludere licet, quam etiam confxrmare vi- 
tfeotur super se obfervationes immerfionis Veneris, 
Cajmeburgi t et Stockholmiee fadtae, atque 

infer fe collate. 


ORSd£R- 



C 33 1 } 


OBSERV ATI ONES UPSALIENSES. 


Tota die 3 Junii, ccelum Upfalice fuit fereniffi- 
mum : nihil itaque afiud obftitit certitudini oblerva- 
tionum inamerfionis Planeta?, quam undulatio mar¬ 
gin is Solaris, quae, in elevatione duorum vel trium 
tantum graduum ab horizonte, non potuit non efle 
magna et incommoda. 

Vpfalice quinque obfervatores in immerfionem Veneris 
intentos habuere oculos animofque. 


Dominos Strosmer , Ailron. ProfefTor emeritus, ufus efl telefcopioreHedlente 
trium pedum. h , n 

Is Solis, Veuerifque margioes fe interius tangentes 1 g 
obfervavit r 

Sed eos feparatos et obfcnram fafdolam ecs jungentem 
ruptam demmn vidit 

Dominus Mdander , Afcron. Profeffor, tubo 20 pedum. 

Veneris acceffum primus notavit 
Margines Solis et Veneris fe intus contingebant 
Fafciola margines jungens illi vifa efl rupta 
Dominus Bergman , Chemise Profeflor, tubo zi pedum ~f 
diclam falciolam ruptam vidit j 

Bominus Profperm, Afiron. Obiervatoris Vicarius, tube 16 1 
pedum, Venerem exterius tang, vidit * j 

Immeriionem totaled, rupto vinculo obfeuro, obfervavit 
Boxninus Salemus, PMlofopkise MagiSer, tubo 12 pedum, 
primum Veneris in margine Solis vefbglum aipexit 
Venerem, undique Solis lumine cinctam, viderc fibi 
vifus eil 

Sed mpx difparuit ilia lux, et Solis mar go cum Ve- 
nere iterum coalefcebat, vinculo vel fafciola atra op- 
haerentes, qua; demmn rupta 


39 sS 

8 40 3* 

3 22 1 

8 39 57 
8 40 is 

8 40 9 



Poftremi hujus phaenomehi duplipis feilicet im- 
merfionis totalis, explicationem ingeniofiffimarn dedit 
clariff, Melander, quam alia occafione communicabo. 


OBSER- 


U u 2 
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OBSERVATIONES STOCKHOLMENSES. 

Heic non tantum undulatio marginum Solis, fed et. 
nubeculae prope horizontem, reliquo licet ccelo adbuc. 
nitido, anxios nos reddiderunt de obfervationum fuc- 
ceffu, qui tamen fpe melior fadtus eft, enitefcente 
margine Solis faltem fuperiori, iis momentis, quibus 
maxime opus erat. 

Bomimis Finer f Cancellarise Regis jam Conftlianus, et 
ollm Aliron. ProfdTor, tub© Dollondiano 10 pedum, 
dis metros iiderum ncnagles augente, prim am Ve¬ 
neris in margine Solis veiiigiam vidit 
Cornua Solis Pknetam ample&entia conflaebant, 
ideoqtie iuiixi. total. 

Dosmnm Wikfo, Phyfices Experim. Le£lor, telefcoplo !•§ 
pedum egregio, appropinquantem Venercm In ipfo 
Solis margine confpexit 

Margines Solis et Veneris fe fere contingere vide- 
Ian tor j quamvis cobs rerent 
JFafciok margraes conne&ns diluebatur paulatlm, con- 
fpicua tamen adhuc erat 

Eadem fafciola, tenuior et minus obfcura fenfim fafta, 

■ evanait, et Venerem intra. Solem reliquit 
Egp> tabo zi pedum, inter innomeras lluduantes inasqua- 
litates In margine Soils, conilaotem tandem et atram 
detexi (qeam mox iphffimae Veneris efle notam 
cqgnovi) 

Margines fe interius ad fenfum tangere videbantur 8 41 32 
Cofaaerefeant tamen, donee radius Solis du&uans eos \ a ^ 
ferrate j » 4 i 47 - 

Abortu. Solis proximo mane, ufque ad horam 8| 
matntinam, ccelum nubibus fuit obdudtum, et 

Stockfabaia et Upfalia. 

• ■ ■ . ■ ■ ■■ 


XLI 1 T. Q&fi?" 


| 8 41 48 

• 8 24 5 

■ 8 41 2 

- 8 41 50 

• 8 41 4s 

§ 28 Si 
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XLIII. Ohfervatiom of the Tranfit of Venus- 
over the Sun, contained in a Letter to the 
Reverend Nevil Mafkelyne, jiftronotner 
Royal) from Ur, Alexander Wilfon, Pro- 
feffbr of Aftronomy in the Univerfty of 
Glafgow. 


College, Glafgow, Sept. 9, 1769. 

S I K, 

Read Dec. 7, T SEND you now the particulars of 
'' ' >v * I my obfervation of the tranfit of Venus,, 
together with the obfervations of thofe who affced in 
concert with me. I chofe for the place of my ob¬ 
fervations a houfe at fome diftance from our obfer- 
vatory, but in fight of it, and more free from tfie 
fmoke of the town ; where I had two gentlemen to 
attend the clock, and mark the times.. I carried with 
me two reflectors of Mr. Short’s, which are defcribed 
below. Three other inftruments were made ufe of at 
the obfervatory; the firft was an achromatic tube of 
Dollond’s, 29 inch focus, by whichan image of the Sun 
was formed, of about fix inches diameter, on a board 
covered with paper. The telefcope being mounted 
upon a frame, by which it could be turned about, as 
the Sun moved,, and the room properly darkened. 
This inftrument was managed by Dr. William fen 

and 
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and Dr. Reid, at the weft window of the room of the 
ubi'ervatory, wherein the aftronomical clock ftood , 
the other two inftruments were placed without, at 
the fouth and north windows of the fame room, one 
being a refratftcr of 13 feet, by which Dr. Irvine ob- 
ferved 3 the ether a 12 inch refledtor of Short’s, by 
which my fon obferved. Thefe two obfervers looked 
directly at the Sun, having their inftruments armed 
with fmoke-glades ; another perfon ftood at the 
clock, and counted the feconds by coincident beats 
upon a piece of board, which he held in his hand for 
that purpofe, and who named every fifth fecond, fo 
that all the obfervers could hear him diftindtly. The 
motion of the clock, made by Shelton, was care¬ 
fully adjufled by many tranfits of the Sun and fixed 
ftars, over the meridian, both before and after the day 
of the tranfit; the clock by which my obfervations 
were made was adjufted by Shelton’s, by means of 
fignals made every hour, for fbme hours before and 
‘after the tranfit. It was apprehended, that thefmoke 
of the town might hurt the obfervations 3 and, to pre¬ 
vent this as much as poffible, an advertifement was 
put in the newspaper, begging the inhabitants, in 
cafes where it would not be very inconvenient, to put 
out their fires from three o’clock that afternoon till 
fun-fetting 3 the politenefs of the inhabitants of Glas¬ 
gow, ip complying with this reqaeft, was far greater 
than Could well be expected, infomuch that there 
; not a fpife of fmoke to -be perceived in that quar¬ 

ter from, which the obfervations could be incom- 
' 'tnb<Ie3, :: ' v ' made ■ -thefe preparations, we 

’ thought we had ftothing to fear'Irat the -clouds; 1 and 
4 'Indeed' the' Weftefn 'part of the heavens was covered 

' with 
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with thick clouds all the afternoon, till a ihort time 
before the external contadt; but they drove away 
towards the north, and left the Sun perfectly bright, 
excepting that now and then a cloud palled over 
him. But we fcon found that the conflitution of the 
air was otherwife unfavourable to our obfervations; 
the image of the Sun on the white board, made by 
the achromatic telefcope, was bright enough; but 
there was a remarkable undulation in the limb, 
which could be owing to nothing elfe but the Hate of 
the air. This inconvenience was alfo feniibly felt 
both by the other gentlemen and myfelf. Befides 
the undulation now mentioned in the limb of the 
Sun, there was alfo a confiderable tremor round the 
planet Venus, when fire was feen upon the Sun's 
dife, and, in conlequence of this, an indiftindtnefs in 
her limb, which made it i’mpoffible to meafure her ■ 
diameter by cur objedt glafs micrometer, or other- 
wife. After the center of Venus had palled the 
Sun’s limb, Ihe appeared to us not to • be circular, 
but oblong, the Iongeft diameter being that which. 
palled through the Sun’s center. As the internal 
contadt approached, Venus appeared to us to adhere 
to the Sun’s limb, by a dark protuberance or neck, 
both the length and breadth of which varied every 
moment by a conllant undulation: neither did this 
neck break off inftantaneoully, but changed its colour 
from black to a.dufky brown, till at laft the interval 
betwixt Venus aiid the Sun’s limb appeared quite 
clear.. Each of the obfervers wrote down his obfer¬ 
vations on the fpot. I reduced them, together with 
my own, to apparent time, from the obfervations I 

had. 
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had made on the going oi the clock, and arc as 
follows: 


h t 


f External ccnt£& & 54 3 l > 4 

\ encs^ certerjudged to been the limb 7 i 3S>4 
Sun's light appeared betwixt Venus and \ ^ * 

the liinb J 7 1 5 ’ 7 


By Boflor 
Vdibn. 


i 


The beginning of the Solar eclipfe next") 

morning, obierved by Short’s iS inch t 18 30 24,? 
reiledlor _ _ J 

Middle, ficm a feries of cbferrations with 1 
the objedl glafs micrometer, fitted to a fig 18 47,7 
nine inch reik&or of Short’s ^ 

End not viilble 


ByDr. Wil- f External conta& _ 6 £4 z§ 

liamfooaod 1 Internal contact, or when the Sunk light 1 J2 
Dr. Reid. I appeared betwixt Venus and the limb j * 

Venus’s center judged to be on the limb, 1 

by Dr. Reid j 7 1 -4 


Dr. Reid marked the time when he conceived the 
internal contact would have happened, if the dark 
protuberance upon Venus had been taken away, and 

her dife reduced to a circle, viz. y h io' 24".-He 

thinks it likewife proper to mention, that, feveral fe- 
conds before the time above fet down as the time of 
the internal contadf, he faw a fmall dint upon the 
Son’s limb, which he took to be the external contact j 
tfidt he immediately mentioned this to Dr. William- 
Jbn, who happened that inftant to* have his eyes 
tarhed another way; but before be could look at it, 
k difappeared by the undulation in the Sun’s limb. 
Dr. Reid is the more permaded that this was not 
fctere imagination, becaufe this , dint on the limb of 
ft® Sen appeared to him much nearer to the Sun’s 
* • ' vertical 
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vertical diameter than he expected it, but In the very 
point, however, where it was clearly feen imme¬ 
diately after. 

h / if 


P. Wilfon 



External contact 
Internal con tad 


6 54 28 

7 22 24. 


My fon defires me to remark, that his firfi: obfer- 
vation ihould be confidered as no other but a pofterior 
confirmation of Dr. Williamfon’s and Dr. Reid’s ex¬ 
ternal contad; the fad: was, that when thefe gentle¬ 
men perceived the firfi: contad, their keennefs made 
them call out, and it was not till then that he law 
the phenomenon with perfed certainty. He was 
confcious, however, that he fluduated concerning 
the reality of the appearance for about twelve feconds 
before that time, during which his determinations 
were fufpended, through an apprelienfion of antici¬ 
pating the real time, which was heightened by fo 
clofe a neighbourhood with' the other obfervers, all of 
whom he could not help being fenfible were ffcill ex- 
peding the phenomenon. Upon the whole, he is 
rather of opinion that he would have put down the 
external contad at leaft eight feconds looner had he 
been obferving apart. His fecond obfervation, by 
which he means the inftant when the interval be¬ 
tween Venus and the Sun’s limb firfi: appeared ob¬ 
vious, was taken down without the leaft knowledge 
of what was palling among the other gentlemen who 
obferved. Dr. Irvine has been out of town for feme 
confiderable time paft, and forgot to lodge his obfer- 
vations with me, but I remember certainly that he 
made the external contad three feconds fooner than 
the reft j but his internal contad was forae feconds 
Vol.LIX. Xx later. 
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later, but how many I do not now remember. 
Mr. Anderfon, F.R.S. fitted up a clock and appa¬ 
ratus in the college fteeple ; his clock was regulated 
as above, by fignals from the obfervatory; he ob- 
ferved the traniit with a large refledtor, and his aflift- 
ants obferved with refradtors: they were all of them 
uncertain about the external contadfc, owing to the 
ftate of the atmofphere, and a tremor given to the 
fteeple by the wind ; but none of their other obfer- 
vations varied, above three feconds, from my own, as 
related above. 

o i n 

Latitude of the obimratory £5 51 32 

L “£,fiSf” fP °° di " g } »>?>' of time from Greenwich W. 

I am. Sir, 
with great efteem, 

. Your mod obedient fervant, 

Alexander Wilfon. 

I have obferved, during the courfe of this year, fe- 
veral times, the Aurora Borealis form itfelf into an 
arch, 20 Or 30 degrees above the horizon, which con¬ 
tinued permanent for feme time ; and in this cafe the 
vertex pf the arch appeared always to be weft frorn 
north, by about the variation of the needle in 19 or 
• 2pdegrees. "H^hetlier or not it is always fo, I cannot 

yetf&y. ^ ■V* , . • ; ‘ , ■ 


X LIV. An 
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XLIV. An Account of the late Trunfit of 
Venus, ebferved at Hawkhiil, near Edin¬ 
burgh. In a Letter to the Afironomer 
Rqyal % from James Lind, M. D. at Edin¬ 
burgh. lo which are added fame Re¬ 
marks by the Afironomer Royal ; and fur¬ 
ther Particulars relative to the Obferva- 
tions communicated in other Letters , 


Sir, 


Hawkhiil, 5 June 1769. 


Read Dec. 7,TT HAVE the pleafure to tranfmit to 
1769- 1 yo U the account of our obfervations at 

this place. James Hoy, our young obferver, obferved in 
the houfe, on the ground-floor, in the room with the 
houfe-clock, with the 3! feet achromatic telefcope 
with triple objedfc glafs; Lord Alemoor obferved on 
the floor above, with the 18 inch refledtor, and a 
watch that (hewed feconds, fet a few minutes before 
the tranfit began, and compared after each contact; 
I was in the obfervatory, where I ufed my own 2 
feet achromatic telefcope, a mathematical inftrument 
maker counting feconds from the clock. The fol¬ 
lowing is the account of all our obfervations: 


Ext, cont. J Int. cont* 


Lord Alemoor 
James H.oy 
Dr. Lind 


h 


Mean time. 

» 1 h f 


ft 


6 57 33 
6 57 30 
6 57 , t i 


7 3 2 

7 H 35 
7 : 4 37 
X X 2 


18 inch refleftor 

3§ f ? achromatic, mag. 150 

2 f. achromatic, magm 100 

In 
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In the internal contadt, James Hoy differed from 
the other gentleman and me two minutes, he calling 
it 12 minutes, and we 14 minutes; which of us is wrong, 
will be no difficult matter to determine. In the in¬ 
ternal contadl we all obferved the black ligament or 
protuberance, which was not broke for fome feconds _ 
after the regular circumference of Venus feemed to 
be within the Sun; and the obfervation we fend you 
was, as near as we could judge, about the time this 
protuberance was going to break. Lord Alemoor 
alfo, and he only, obferved regular circumferences 
of the Sun and Venus in eontadf, at y h 1 4.' 10", 
mean time. 

The morning promifed ill, yet we got 9 very good 
altitudes of the Sun near the prime vertical. About 
noon the day was terrible, with thick clouds, and like 
fettled rain. You may imagine how we felt. About 
two o’clock the wind began to change from the 
fouth to the wefhvard; about three o’clock it was 
weft, and the clouds breaking; fo that we got 5 very 
good correfponding altitudes. There was, about 4 
o’clock, a very hard thunder fhower, and calm, after 
which the wind began to blow brifkly from the 
north-weft; the clouds blown away,• and thofenear 
the horizon deprefled and held down, the Sun fhone 
dearer than I ever faw it, and not a cloud was to be 
feen.in, that quarter. It remained fo till after both 
contacts ; when, not half a minute after, fmall flying 
clouds pafled over the Sun, and iliewed us how much 
we were obliged to kind heaven for the very favour¬ 
able opportunity we had of making our obiervations. 
It appeared, I affure you, as if Providence had with¬ 
drawn the clouds over head, and held down thofe near 

the 


7 
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the horizon, for that very purpofe. The ntft.con- 


gan to overcaft, and put on the fame cloudy apr- 
ance it has wore for fomt months paft. Although 
the morning was fo favourable, yet we loft the 
rinnfo v Of the eclipfe, from being too long m getting 
l our°pofts ; however, I here fend yon the contadte, 

with foe different fpots of the Sun, and its end mod 
ex»aiv. If you obferved the fpots, it will, I |™| lnc ’ 
be’as exaft as if the beginning and end only had been 

obferved. 

1 am, 

Sir, ! 

Your moil obedient, 

humble fervant. 


James Lind. 


P. S. I hear the day proved alfo very favourable at 
Glafgow. 


Mean 
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Mean times of thecontafe of the Moon’s limbs, with 
the fpots of the Sun, June 3, 1769. 





Mean time. 

h t it 

" I 

"Ext* contact 

i 3 47 33 - 

« } 

Center 

i8 48 x 

1 

S. E« limb with \ 0 

- Int. contafl 

18 48 18 

Center 

18 59 zo 

1 7 

Ditto 

19 1 18 

I* 

Ditto- 

19 9 9 


Ditto 

19 18 23 


f lot. contaffc 

19 37 x8 

4 

| Center 

19 37 47 


** Ext. cental 

19 38 is 

i ,W* SbgEijb wsk 

Center 

19 si 16 

It 

Ditto 

19 52 47 

» 

Ditto 

20 3 46 

U 

Ditto 

20 15 9 

End of tie eclipfe 

20 17 30 

Remarks 



Remarks by tbs Astronomer Royal, 


Hawkhill is faid by Dr. Lind to be about if miles 
N.E. of Edinburgh. It is tbs Isat of Lord Ale- 
moor, one of their judges, who is fend of aftrenomy, 
and has built a fmall obfervatory there with a move- 
able roof, upon Mr. Smeaton’s plan, which I lent to 
Dr Lind. The correfponding altitudes, for deter¬ 
mining the time of the obfervations of the tranfit of 
Venus, were taken, by reflection, from a^ bafon of 
quickfilver or treacle, with a brafs Hadley’s fextant, 
made by Mr. Ramfden ; the furface of the fluid be¬ 
ing defended from the wind by a glafs ground truly 
plane. They find that the equal altitudes feldom* 
differ above "two or three feconds in determining the 
time of noon ; fo that, by taking a great many at once, 
and taking the mean, they think they cannot fail of 
coming very near the truth. I have examined the 
equal altitudes made about tbs time of the tranfit, 
and the times of the contaft are given correded in 
the foregoing account. The clock in the obferva- 
tory fee ms to go pretty well, though it only beats 
dead quarter feconds ; it has a mahogany pendulum, 
and was made by Mr. Cummins, in the houie was 
a clock beating feconds, and let, by means of the 
other, in the afternoon, before the beginning of the 
tranfit. The latitude of the place was alio deter¬ 
mined by meridian altitudes, taken by reflection with 
the fextant, and, by the mean of 10 obfervations* 
which all agree within the compafs of ,2 minutes, is 
cc3 ,/ N. The end of the Solar eclipfe was 
. ,' s/ " ‘ obierved 
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obferved by two perfons with the two achromatic te- 
lefcopes, with treble objedt glaffes, and they agreed 
to a fecond. 

Dr. Lind writes, another time, that, being from 
home, at Lees, near Coldftream, 7 miles weft of 
Berwick, he obferved the latitude of the place about 

55° 37^* 

The foregoing particulars are extra&ed from let¬ 
ters received from Dr. Lind. He has alfo commu¬ 
nicated to me the following obfervations of the tran- 
fit of Venus and Solar eclipfe, made by the Reverend 
Mr. Brice, at Kirknewton, as follows : 

1 here likewife' fend fome obfervations, made in 
our neighbourhood, by the Reverend Mr. Bryce, 
Minifter at Kirknewton. He is a very good aftro- 
nomer, and is a writer in the Philolbphical Tranfac- 
tions. Kirknewton is in lat. 55° 54' 30" N. and 
about 17 miles W. of Hawkhill, from meafqring it 
on Lawrie’s map of the environs of Edinburgh. 

The clock had been tried by feveral tranfits of a 
fixed ftar, and always found to meafure time fo ex¬ 
actly, that in the fpace of five days it did not differ 
one fecond from the truth; it was alfo examined by 
taking equal altitudes of the Sun, and found to be 
18" flow. The day was cloudy, with flying fhowers, 
fill About two o’clock in the afternoon} then it grew 
fomewbat clear, and about four the Sun fhone out 
dxcietfirtg" bright, when I obferved carefully the fpots 
the brightnefs continued till about 
j■ when a cloud came over the. Sun, 

was: not feen till 6 h 55' '40" mean time, -as 
VllieVra by the clock, 'ahffilben 1 ' Venus had made a 
; ■■ , ■ ' fenfibie 
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fenfible impreffion upon the upper limb of the Sun’s 
zenith, and ^th, as I judged, upon the Sun. 


h / it 

Half on the Sun, as we thought, 7 3 55 

Internal con tad clearly feen 7 11 55 

18" added for die clock too flow + 18 

7 *3 

And if Venus takes 19' from the firft impreffion to the inter-\ g „ 
nal con tad, the tranfit began at J 5^ 3 

Seen going till the Sun fet in a cloud near the horizon 8 24 39 

When near the horizon, Venus’s edge was full of 
notches and protuberances, and fhe appeared as if 
moving round like a wheel. 

Eclipfe of the Sun, 4 June, common reckoning. 



(1) Beginning of the eclipfe 6 27 50 

(2) The 1 ft impreffion made a little above the line of the \ 

fpots upon the Sun’s difk j 

{3) The Moon’s edge touches the great fpofc 6 56 5 

(4) xft duller of fpots touched 6 57 o 

(5) Covered at 70 o 

(6) Cufps of the Sun upon an horizontal line 7 6 45 

(7) Another fpot touched 7 7 25 

(8) Spot on the Sun’s north limb touched 7 16 44 

(9) 1 ft fpot of the clufter emerged 7 50 20 

VOLt LIX* ,P Y y (io) 2 d 
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(io) ad fpot of the duller emerged 7 50 40 

{ 11 } 3d fpot of ditto emerged 7 5 1 32 

(1 2 ) Spot on the north limb emerged 8 13 40 

{13) Eclipfe ended 8 *5 5 ° 

(14) Laft impreffion made at the fpot upon the north limb of the Sun, 

and the whole eclipfe feen very diftinftly, from the beginning to 
the end. 

(15) An evident irregularity in the under edge of the Moon, which 

entered upon the fouth fide of the Sun, and traverfed it from 


ibuth to north. 

(16} Fahrenheit’s thermometer flood all the while, in the fliade, at S 3 °i» 
and continued fo for feveral hours after. 


N. B. The clock 18" flow to be added to the fe¬ 
veral obfervations. 

N. B. The internal contact is, when the thread 
of light was compleated. 

From the above obfervation, and from every one of 
any credit, we Hawkhill gentlemen are late in the 
external contact. 


XLY, Obfer- 
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XLV. Obfervation of the Tran ft of Venus, 
and other Afrommical Qbfervatiom , made 
at Gibraltar; contained in a Letter to the 
Afironomer Royal from Lieutenant Jar- 
dine. 


To regulate the clock. 

Read _? ec " ^ A N equal altitude inftrument was fixed 
l ~ 9 " JL~\ (nearly fuch as is defcribed in Smith’s 
Optics, vol. II: p. 328), on which was mounted a 
fmall telefcope with crofs hairs. 


June 


1 

2 

4 

5 


JT Morning 
1 Afternoon 
j Morning 
\ Afternoon 
Morning 
\ Afternoon 
Morning 
Afternoon 


Sun’s upper limb 
touched the ho¬ 
rizontal hair at 
h f n 

8 32 43 

3 H 33 
8 22 20 

3 25 4 

8 32 2j 

3 2 $ 27 
s 32 33 

3 23 53 


Sun’s lower limb 
touched the ho¬ 
rizontal hair at 

h t ff 

8 35 8 

3 zz ' o 
8 34 46 

3 2 Z 36 * 
S 35 13 

3 22 47 
8 35 *<> 
negle&ed 


TRANSIT OF VENUS. 

By three oblervers, with two 71 feet refradtors, and 
one 2 feet reflecting telefcope. 

h t vr 


June 3, Venus’s ift external conta& with the Sun, at * 6 49 58 

left internal contact with -the San, at 7 711 

Sun fet behind a hill 7 8 3 

Clock before mean time 0 1 

Y y 2 For 
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For the Latitude of the place. 


Obferved by a Hadley’s quadrant, divided into mi¬ 
nutes, the double meridian altitudes of Jupiter and 
Cor Scorpii, reflected from water. 


Double meridian altitude of Jupiter, 
o / ff 

May 30 == 77 6 

Jane 14 = 77 5 ° 

*7 = 77 55 3 ° 

21 = 78 3 30 

By another obferver, ==78 3 o 

June 22 z=2 jS 4 o 

29 — 78 10 43 

July 4 = 78 14 o 


Double meridian alti¬ 
tude of Cor Scorpii* 

Off/ 

June 28 56 7 

s 9 = 56 s 

July 7 = 56 6 30 

8 = 56 5 o 


Clear weather, in general, during thefe cbfervations; and ] anc | g Q 
Fahrenheit's thermometer, in the middle of the day, between j ** 

in the night, between 68 and 71 


For the Longitude of the place. 

h t » 

May 30 Emeriion of Jupiter’s firlt fatellite 12 59, 56 
Clock before mean time q i 2 


May 31 Emeriion of Jupiter's 2d fatellite 10 31 31 
Clock before mean time a 1 3^ 

June 8 Emerfion of Jupiter’s firft fatellite 9 22 34 
Clock before mean time o 1 

June 15 Emerfion of Jupiter’s firft fatellite 11 15 $4§ 
' 'Clock before mean time o 1 28 


June 23 Immerfion of Jupiter’s 3d fatellite 11 59 56 
Clock befbremean time ~ o 1 44 

July 8 Emerfion of Jupiter’s £rk fatellite xi 30 57 
- -, Clock before mean time 024 

ECLIPSE 


Thefe two are 
f* in oft to be de¬ 
pended upon. 


f uncertain to 
\perhaps5or6 w 
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ECLIPSE OF THE SUN. 

h f ?? 

jane 4 Firft contadl at 6 6 54 feen perhaps a little too late. 

Laft con tad at 71928 exact. 

Clock before mean time 019 

0 t 

Elev.of ©’s 1 . limb by Hadley’s quad, at [ cental 28 

Dip of the horizon, for 160 feet above the level of thefea, is to be allowed* 


Sir, 

I Have been difappointed In the pleafure I pro- 
mifed myfelf, when I faw you, of obferving 
fome occultations of fixt flars, by the Moon, &c\ 
We fhall be glad, if thefe obfervations can be of any 
fervice. We have endeavoured to difeover to yon the 
degree of dependance to be placed thereon. 

With regard to the clock, we conclude from thefe 
equal altitudes (correcting for difference of declination* 
&c.), that, on the 3d of June, it was before mean 
time 1' 8",8. You will eaffiy difeover if there is 
any error. We afterwards regulated by frequent 
equal altitudes, by a meridian line on the bottom of 
a window, and by the fetting of flars behind fome 
fclid buildings. 

The latitude appears, from thefe double altitudes, 
to be fomewhere between 36° 3', and 36° 4/ y but 
from more correct declinations, &c. you wili be able 
to determine it more precifely. 

For the eclipfe, we had no micrometer, nor any 
other method of determining the quantity of it. 
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To the eye, between £th or |th of the Sun’s dia- 
meter feemed to be eclipfed. Though the beginning 
be rather incorrect, the end may be depended on. 

We lhall be glad if you can determine, from 
hence, the latitude and longitude of the place, and to 
know the refult of the difcoveries made in our fyftetn, 
by the obfervations of the late tranfit, if you will 
favour us. 

I am. 

Sir, 


Your moft obedient, 

humble fervant. 


Gibraltar, July 14, 
if69. 


Alexander Jardine, 


By re-cotiiputing thefe obfervations* I find, that 
the external contact of Venus happened at 6 h 51' 8", 
the internal contact at 7^8' 2 . 1 ", the beginning of 
the eclipfe of the Sun at i8 h 8' o", and the end at 
I9 h 20' 33", all apparent time j and that the lati¬ 
tude of the place, by the mean of the 4 altitudes of 
Cor Scorpii, is 36° 4' 44 ", N. The dip of the ho¬ 
rizon of the fea, for an elevation of 160 feet, may be 
reckoned 12' 5". 

Nevil Mafkelyne. 


XLVI. Obfer- 
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XLVI. Ohfervations of the Irunfit of Venus 
over the Sun, June 3, 1769. In a 
Letter to the Reverend Nevil Mafkelyne, 
F. R. S. Afronomer Royal, from John 
Winthrop, Efquire , F. R. S. Hollilian 
Profeffor of Mathematics at Cambridge, 
in New England. 


Cambridge, New-England, Sept, 5, 1769, 

Reverend Sir, 

Read Dec. 7, T BEG leave to lay before you my ob- 

* 7 9 JL fervation of the late tranfit of Venus, 
the beginning of which I obferved, in this place, with 
all the care I was capable of. Our fituation on this 
North American coaft, I am fenfible, was not the 
moft favourable, as we could fee only the firft part 
of the tranfit j yet, I prefume, careful obfervations, 
wherever made, will have their ufe in determining 
the grand problem of the Sun’s parallax; at lead, 
may ferve as collateral evidences to the capital obfer¬ 
vations. 

Our apparatus having been wholly deftroyed by 
fire, about five years ago, we have fince procured a 
new fet of agronomical inftruments, made by fome 
of the moft eminent hands in London. A clock, by 

Mr. 
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Mr, Eliicott, with the pendulum of his invention, 
having the bob fupported by levers. An aftrono- 
niical quadrant, of % feet radius, made by Mr. 
SilTon ; and an equal altitude inftrument, by Mr. 
Bird; each having three horizontal wires in the te- 
lefcope. A reflecting telefcope, of four feet focus ; 
another of two ■, and another of I foot; fitted with 
an objedt glafs micrometer, of 21 § feet focus; all 
iaree made by the late Mr. James Short. 

I was obliged to remove the clock to another 
apartment, for the fake of the tranfit, which I did 
on the 23d of May, when I took fome equal alti¬ 
tudes. By reafon of an almoft continual fuccefiion 
of cloudy weather till the end of that month, I could 
make but few material obfervations afterwards for 
regulating the clock. But, happily, the weather 
cleared up on the ift of June, about noon, and con¬ 
tinued fine for feveral days. As the precife know- 
lege of the. true time is of the utmoft confequence in 
the prefent cafe, I fuppofe a particular account of the 
obfervations made for this purpofe, within a few 
days of the tranfit, will be moil fatkfadlory to you.? 
and this mull be my apology for the prolixity of th^ 
detail. 


Obfer- 
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Obfemtions for regulating the dock. 


3 7-5 

June 

% i Very cloudy till noon; the Sun hardly vifible for a minutest a time; fo that I could make only the 

following i'parfe obfemtions* 

Equal altitudes of the Sun’s limbs. 


Morning. 

h i ft 

L AfcernoonJMiddle Tim6 

© on the meridian* 

b f ft \ 

J> / n 

7 55 *5 

406 

11,57 39>5 

& f it 



equation-—4,2 

I* 11 57 33,3 
it. 33,6 


Hi 

11 37 35,3.0 en the meridian 

in. sU 

8 13 36 
24 6 

4 1 43 1 
3 4 * l 3 J 

- n .57 39’5 

Mean n 57 35,4-* 

equation— 3,9 

or, true time of noon 


hl 

n 57 35,6 © on the meridian 

by the dock, 

8 21 21 

3 33 5 ? 

n ,57 39 „ 
equation—3,8 




11 5 7 3 5> 2 § on the meridian 



I. 

t n 8 3 39 S 1 49 44 

0 sup, limb 2 > 4 49 50 38 43*5 

3-1 00 49 28 44 

!■} 6 39 48 38 II 57 44 

low.llmb 2 > 7 41 47 46 . ‘ 43 *j 

3 j 851 3 46 35 43.; 

Mean. n 57 43,75 

Equation _- 3 , 77 ^ 

©onmeridian ri 57 40 

_ ~~ — ~~ 


. ” 47 43 4* 

44 

©’5 ap. limb sf iz 58 41 -31 

44>5 

3 ) 14 9 41 19 

» 57 44 

1] 1439 4049 

44 

IowJimb 2 > 13 jo 39 38 

44 

3 } >7 1 3.3 s 2 7 

44 

' f :',,;; 1 Mea$ 

” S7 44 >* 

Equation 

-3,1 

© onmeridian 

” 57 40.4 

Voi, LH# * 

Zi 
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” 5 ?} 

Jane 

f 2] 


0'sup,limb 2 j- 8 35 42 19 45 

3J 3654 1833 

zi 37 2 S 2 

low.limb 2 > 38 37 16 51 

3J 39 48 3 15 40 



is / 


Afternoon* 

HI, 

// jj / # 


Middle times; 
* ' if 

43 *$ 
4 hS 
» 57 43o 
44 
44 


Mean 

Bijuation 


” 57 43>7 
~ 3*3 


0 oiuneridian 11 37 404 


lr 11 57 4o 
If, 40,4 

III* 4 o >4 

IV, 40,2 


Mean 11 57 43,4 Mean of all 11 57 40,3 

E ^ uat ^ 0B ~ 3 ’ 2 or> true time ofnoan by the clock. 


© on meridian n 57 40,2 





: © oa meridian n 5746,2 




-4 * 


n 7 5 1 3 8 

[©’sep-limb 2> -.,5^4*,; .' f$t 

3 * :;; 5 f S 9 : ; 

1 

| $ 5,40 


bs.limb 2 

■ 3 


56 jo 




3 °., 

11 57.49'S 


Mesa 



r?:rr-f. 

» 57 49,75 
- 3,24 


Q oamersdiaa ' ,ji 57 46 
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Jjfx 

f 



Morcfcgr 


Middle times. 

Jilili 

1 




III. 



\ . 




h t 

n 

1 / ff 

fc 

/ // 





\ 1 5 s 

S l 

Y> 4 > 


4^*5 


$ 

2 

> 3 0 

2 

55 35 


&S 




5 J 

1 1 

IS 

54 35 

n 

57 4**5 



low. limb 

1 - 

1 


53 55 





2 

f 2 

54 

5*46 


5° 




5 - 

I 4 

5 

3 5 1 33 


50 







Mean 

n 

5? 49. t 







Equation 


-3.6 







G on meridian 11 

57 45*5 

©■4 



11 

| 7 45 

1 

l 

10 51 


56 


0 

*$ up, limb 

5 ! 

40 

12 

9 4° 


5® 





1 47 

23 

8 29 

11 

57 5? 




n 

l 47 

S3 

7 59 


S» 



low, limb 

* 

\ '49 

4 

6 48 


$& 




3J 

1 50 

14 

4 5 37 


55*5 


0 es the s&lim, 


L 

IL 

HL 


^ 57 4$.-2 
46 

4 M 


Mm of all 11 57 45 >9 
or, true time of noon by the clock. 
At 4 h 15' thermometer S5J. 


Mean 11 57 56- 

Equation - -3,6 


©onmeridian 11 57 52,4 


II. 


0b up. limb 2 > 7 52 32 
3 -* S 3 4 3 

n 5412 

low. limb 2 V ^ 23 

3-1 5 6 34 

3 20 

2 9 

I 40 : 
4 0 20 

3 59 1 

■56 

55.5 

n 57 56 

3 

5 s 


Mean 

n jy 56- 



Equation 

-35 



Gonmeridian 11 57 5M 



Hi. 



n 7 57 38 

58 n 

54*5 

© on the meridian. 

©’sup. limb 2 > 58 50 

57 0 

55 


3 J 80 2 

55 49 

11 57 55*5 

■ I- >i 57 52.4 

11 o.ta 

55 *9 

55»5 

11. ‘ 5M 

low. limb 2 > 1 42 

54 # 

'55 , 

HI. ; 5i,7 

yp * 43 

; a s 2 1? , 

1 . 55 





Mean 11 57 55,1 Mean of all 11 £7 52,2 

Equation ""34 or, true time of noon fay the dock. 

Q on meridian 1 1 57 51,7 vv,., 

v * * ■, , 1 Ob&mifei 
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Obfervation of the Transit of Venus. 

I cbofe to obferve the tranfit with the 2 feet te- 
lefcope, as I fuppoled moft of the obfervations in 
other parts would be made with telelcopes of that 
fize ; and I ufed -a power that magnified 90 times, 
which gave a very diftinCt view of the fpots then on 
the Sun, Soon after two o’clock, 1 began to look 
on the Sun’s upper limb, where the Planet was to 
enter. The firffc impreffion I perceived was at 
2. b 2y 51", by the clock, the Sun being then per¬ 
fectly clear. I then reffced my eye, which was pretty 
much fatigued, to prepare it for the total ingrefs or 
interior contact. At z h 45' 15", I began to be 
doubtful whether the internal contact was not formed * 
hut at 20" was fatisfied that it was paft, the Sun’s 
limb being reftored to its integrity, in the place where 
it had been interrupted by the Planet. During this 
interval of near 5", there feemed to be a dulkifimefs 
in the place of contaCl j my idea of which is well re- 
prefented by Mr*. Dunn’s figure of what he calls the 
grey contaCf, in Phil. Tranf. Voh LII. Tab. vn. 
p.190. 

By the foregoing equal altitudes it appears, that 
the clock was now 2 ' 13" 4- too How. I therefore 
ftate the *abfcrvation as follows j 

<* 

¥eaas upcmheSsu* 

This time of internal contaCl, I think, cannot difiep 
sfeotte -a" fcsa thfc troth, and perhaps may nqt 
‘ • diffe 


Apparent time® 

h * H 

& 30 4 
4 % 30 



£ 357 ] 

differ i". But about 4" of Venus’s diameter muff 
have entered upon the Sun before I perceived the im- 
preffion. At nine in the morning, I obferved the 
Sun’s diameter, in the horizontal direction, to be 
1 21 1 parts of the micrometer, = 3 1' 33 // ,2. 
At 5 h 3 4/ 23", the Sun’s north limb was diftant 
from Venus’s fouth limb 9 3 of the micrometer, = 
b' i 6",2. At 5 h 37' 23 // , I found no fenfible dif¬ 
ference ; and the Sun’s north limb was then diftant 
from Venus’s north limb 7 14! of the micrometer, = 
5 / \ r j "This gives Venus’s diameter 5%">6 ; and 
the leaft diffance of centers g' Hence, the 

true duration of the ingrefs fhouid be 18' 56" ; but 
this being here contracted 1 5", by parallax, is reduced 
to 18' 41". So that the firft contadt,.ftrI<ffly fo called, 
happened i'\ before the impreffion was difcovered; 
and the central ingrefs was at 2 h 38' 5". The neareft 
approach was nearly, I fuppofe, at 5 h 3 7'. 

After Venus was entered upon the Sun, I viewed 
her attentively feveral times, with a power of the great 
telefcope which magnified 260 times, but could per¬ 
ceive no fuch dufkifhnefs round her as X faw at the 
internal contadl, nor that imperfedf light upon her 
dilk, efpecially near the centre, which Mr. Dunn 
{peaks of j neither could I difcover any fatellite. Soon 
after fix, the weftern fky began to be over-caff, fo 
that for a confiderable time before fun-fet the Sun 
was hid. 

I made obfervations for determining fome other 
pofitions of Venus upon the Sun j but as they can be 
of no {twice in the grand problem of the parallax, S 
think it needlefs to fweli this letter, very long already* 
with them. 1 therefore -only add, that the latitude of 
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this place is nearly 42® 25' N. and the difference of 
sneridtans well hom London about 4*’ 44'. But thk 
may be farther afceitained bv the following emerfions 
of Jupiter’s fatellites, which I obferved with the 2 
feet idle^or. 

Eme/lions of Jupiter’s fit ft fatellite. 

Apparent time. 

h * tf h * tf 

1768 April 25 9 13 5 2 1769 May 14 10 19 7 

May f 8 g 27 27 Aug. 23 7 31 50 

June 10 9 37 25 ---- 

July 3 9 4.3 34 Emeifion of %’s iecond fardiitc. 

June 7 9 1 13 

I fubmk the foregoing obfervations to your candid 
acceptance; and am, with great refpeft. 

Reverend Sir, 

YoHr mod obedient humble fervant, 

John Winlhrop. 


XLVII. Of 
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XL VII. Of the different Quantities of Rain , 
which appear to fall, at different Heights , 
over the fa?ne Spot of Ground. By 
William Heberden, M. D. F. R. S. 


Read Dec. 7, A CO MPARISON having been 
17 9 ' /~V made between the quantity of rain, 

which fell in two places in London, about a mile 
diftant from one another, it was found, that the rain 
in one of them conftantly exceeded that in the other, 
not only every month, but almoft every time that it 
rained. The apparatus ufed in each of them was 
very exadt, both being made by the fame ardft; and 
upon examining every probable caufe, this unex¬ 
pected variation did not appear to be owing to any 
miftake, but to the condant effedt of fame circum- 
ftance, which not being fuppofed to be of any mo¬ 
ment, had never been attended to. The rain-gage 
in one of thefe places was fixed fo high, as to rife 
above all the neighbouring chimnies; the other was 
confiderably below them ; and there appeared reafon 
to believe, that the difference of the quantity of rain 
in thefe two places was owing to this difference in 
the placing of the vefiel in which it was received. A 
funnel was therefore placed above the higheft 

chimnies^ 
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cbimnies, and another upon the ground of the gar¬ 
den belonging to the fame houfe, and there was 
found the fame difference between thefe two, 
though placed fo near one another, which there 
had been between them, when placed at ftmilar 
heights in different parts of the town. After this 
fadt was fufficiently afcertained, it was thought pro¬ 
per to try, whether the difference would be greater at 
a much greater height; and a rain-gage was there¬ 
fore placed upon the fquare part of the roof of 
Weftminfter Abbey, being at fuch a diftance from 
the weftern towers, as probably to be very little af- 
fedted by them, and being much higher than any 
ether neighbouring buildings. Here the quantity of 
rain was obferved for a twelvemonth, the rain being 
meafured at the end of every month, and care being 
taken, that none fhould evaporate, by palling a very 
long tube of the funnel into a bottle through a cork, 
to which it was exadtly fitted. The tube went 
down very near to the bottom of the bottle, and 
therefore the rain, which fell into it, would foon 
rife above the end of the tube, fo that the water 
was no where open to the air except for the fmall 
fpace of the area of the tube : and by trial it 
was found, that there was no fenfible evaporation 
through the tube thus fitted up. 

The following table will (hew the refult of thefe 
observations. s - ' 


From 
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From July the 7th, 1766, to July the 7th, 1767, 
there fell into a rain-gage fixed 

IBelow the top Upon the top Upon Weft- 
. * of a houfe. vf a houl'e. mmfter Ab~ 

. , 1 ' ! bey. 

inch. ? Inch. inch, 

1766 from the 7th of July to the end 3,591 3,210 2,311 

Au^aR ' 0,558 0,479 1 o -oS 

September 0,421 0,344 j 

i • 1 .. * O&ober.i ; 2,36^4} ! 2,061 1,416 ' 

, f ’ November r.,0^9' .0,842 0,632 

\ ( t ’ r \, J" 4 * December 'rial2.' 1,258 0,994 

2767 ** i. ' y *' f 'f f January:. : H )2foy>b\ * 1,455 .. 1,0-35 

February 2,864 2,494 1,335 

March 1^867 w 1,303 0,587 

April 1,437 1,213 0,994 

t 4 • May:- f 1:745,:' 1,142 

, r :A 9 W/.i: A4»6. \ 

from the iil of July to the 7th M *°f 595 :i 0,309 4^ * ^ , 

’ ‘ '21,668 18,159 '12,099 

By this table it appears, that there fell below the 
top of a houfe above a fifth part more rain, than what 
fell in the fame fpace above the top of the fame houfe, 
and that there fell upon Weftminfter Abbey not 
much above one half of what was found to fall in the 
fame fpace below the tops of the houfes. This ex¬ 
periment has been repeated in other places with the 
fame event. What may be the caufe of this extra¬ 
ordinary difference has not yet been difcovered ; but 
it may be ufeful to give notice of it, in order to pre¬ 
vent that error, which would frequently be com¬ 
mitted in comparing the rain of two places without 
attending to this circumflance. 

It is probable, that fome hitherto unknown property 
of eledricity is concerned in this phenomenon. This 
f^¥§? A a a power 
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power has undoubtedly a great {hare in the defcent of 
rain, which hardly ever happens, if the air and 
electrical apparatus be fufficiently dry, without mani- 
feft figns of electricity in the air. Hence it is, that 
in Lima, where there is no rain, they never have 
any lightning or thunder (a) and that, as M. Tourne- 
fort was affined, it never rains in the Levant but in 
winter, and that this is the only feafon in which any 
thunder is heard (^)v If this appearance therefore 
could be accounted fbt, it would probably help us to 
fome more fatisfaCtory caufes of the fuipenfion of the 
clouds, and of the defcenjt of rain. 

(a) See the. Engllfli • tranflation of the voyage of Don George 
Juan and Don Antonio cte XJlIoa to South America, vol. II# 
took i. chap. 6. p. 69 dttd ^gl 

Voyage du Levant, letw X. p. 429. 


An 
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XLVIII. An Account of an Qhfervation 
of an Eclipfe of the Moon , made at 
Hawkhill, mar Edinburgh. In a Let¬ 
ter to the Afronomer Royal , from James 

Lind, M. D . 

* < 


Dear Sir, 


Edinburgh, December 14, 
1769. 


Read Dec. 21, T H E R E lend you our obfervation* 
17 f' on the eclipfe of the Moon, the 12th 

current: I wifh it had rather been an account of an 


occultation, but the feeing of them feems to be de¬ 
nied to us: the night of the laft was the only cloudy 
night that has been here for thefe four weeks pall; 


the weather having been more like futnmer weather 


than that of winter. 


The morning of the eclipfe was very clear, and in¬ 
clining to froft. Before we got to the obfervatory, 
near one third of the Moon’s dift, where the firfl con- 


tad; began, was covered with a fmoaky appearance, 
which made us apprehend the eclipfe was begun j 
but, on getting to the obfervatory, -we faw, by our 
•teleicopes, die Moon’s limb was filpEb untouched j 

A a a 2 about 
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about five minutes after, at i6 h 30' 51" mean time, 
a thick darknels came on the Moon's upper limb, 
which was ftill diftindly to be feen through it. At 
i6 h 39' 21" the limb was broke. The middle of 
the eclipfe was reckoned to be the middle time be¬ 
twixt the difappearing of this limb, and the re¬ 
appearing of the other. I likewife lend you the 
iidereal times, by which the obfervations were taken, 
each obfcrvation being correded to lefs than half a 
fecond j the mean times are pot fo near, being taken 
from the otiier by means of a table 5 but are ftill 
corred enough for obfervations which, of themfelves, 
cannot be obferved with great precifion. 


Eclipse of the MOON, 
December 12, 1769, atHawkhill. 


i ft contad of darknefs 
Moon’s limb broke 
Clear Ipot in or about 
Terra Pruinte touched' 
Ditto difappeared 

{ touched 
central 
difappeared 
Mare ■ Qrifiumtouehed 
Ditto difeppearecl 


Sid. tithe. Mean time, 

h / // \ / tt 

9 59 *9 = 16 30 51 

IQ 75Q = 16 39 21 

IO 15 22 = l6 46 51 

10 1.6 02 .±5 16 47 31 

30 28 58 S2, 17 O 25 

IO 30 32 = 17 I 59 

IO 31 32 =S 17 2 39 

1° jp - j j'd- 17 31 i 5 
IT f 23 3= 17 40 44 
TI .32 37 ~ 18 3 54 

ifit 
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Sid. time. Mean time. 

h / // h t te 

18 45 34 

19 x8 29 

19 28 27 
19 30 27 

19 3 8 2 7 

Towards the end it was very clear, and I make no 
doubt but we fhould have feen the fmoaky ap¬ 
pearance, had it not been for the day-light coming 
on. 1 ’ 

Since I wrote to you laid,, we have taken another 
meridian obfervation for the latitude,- and made it 
-55° 57 ' 3 <?" N. 

In looking into the Abridgment of the Philofo- 
phical Tranfadtions*. Vol. VII. p. 140, I found an 
account of an annular eclipfe of the Sun, obferved at: 
Edinburgh, by Mr. Mac Laurin,. in the year 1737 j. 
which may help to determine our longitude for the 
prefent, till it is done more corre&ly by occupations 
of the ftars by the Moon, or eclipfes of Jupiter’s fit- 
tellites. I am, with relpedt. 

Sir,. 

• * 

Your raoft devoted, humble fervant,. 

James Lind. 


ill clearfpot re-appeared, J 

but indiftindfly, being r 12 14 24 
a little cloudy J 

Mare Crilium totally J 

emerged J 12 ^7 10 

Moon’s limb compleated 12 57 24 
2d contadt of darknefs ' 12 59. 24 

End of fmoaky appear- - ) 

ance 1 18 5 2 5 


Remarks, 
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Remarks by the Astronomer Roy At, 


The beginning of the eclipfe was obferved at 
the Royal Obfervatory at io h 20' 29", and the 
■bifle&ion of Copernicus at io h 43' 23" fidereai 
time; which, compared with the correfpondent ob- 
fervations above, give 12' 39" and 12' 5of time, 
for the difference of meridians of Hawkhill and 
Greenwich. 


Nevil Mafkelyne. 


XLIX. An 
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Received October 5, 1769. 


XLIX. An Account of Two Aurora Bo- 
reales obferved at Oxford. In Two Let¬ 
ters to Mathew Maty, M. D. Sec. R. S. 
from the Rev. John Swinton, B. D. F. R. S. 
Cuftos Archivorum of the Univerfty of 
Oxford, Member of the Academy degli 
Apatifti at Florence, and of the Etrufcaa 
Academy of Cortona in. Tufcany. 


Good Sir, 

Rfead Dec. 7, S IF- 1 BF G ! fiiy eye t&Wafds dte 

17691 Vd_>4 northern par-t of’the K^iiiif^here, ori> 

Sunday, February 26, 1 jh 9 r about S^p'PiM. E 
difcovered there a pretty bright Aurora Borealis of 
the common kind. For a fhort time, there was a 
very quick fucceffion of lucid columns, and corus¬ 
cations j, which feemed Smaller than, thfey ufualiy are 
in fuch meteors,., that appear often Enough here. 
They were of fo pale a yellow colour, that fome.- 
df them feemed to be almoft perfectly white, in 
this, however, nothing very remarkable„ or uncom¬ 
mon,, could bedifceraed- 

■""* ; Butr 
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Bat what principally engaged my attention, at 
this time, was the gradual approach of the Aurora 
towards the fouth, infomuch that though it was 
at firffc mod apparently an Aurora Borealis, and that 
of the common kind; it nevertheieis, by the gra¬ 
dual variation of its original politico, feetned to have 
commenced a fort of Aurora Aujlralis , (1) of which 
uncommon fpecies of meteors I have given a fhort 
account in one of my former papers, before its 
extinftion. This happened a little before nine 
o’clock ; after which nothing worthy of notice, as 
■far as I could learn, during the remainder of the 
night, in any part of the heavens, occurred. 

As the gradual variation of the original pofition, or 
fituation, of this phenomenon feemed to me a pretty 
extraordinary circumftance, and was fuch a one as I 
had never obferved, nor heard of, before ; I thought 
myfelf hereby fufEciently authorized to communicate 
the very concife defeription of this meteor, now fent 
you, to the Royal Society. You will therefore be fo 
good astoexcufe the trouble given you by the com¬ 
munication } and believe me to be, with all poffible 
conlidetatioj?, jand efteem,: 

■ i ' ' y ’ . . 

. \ 

" Yout* tafoft obedient humble fervant,' 

;p'.‘ * :■(' i,', y. ’ fi; ; :■ ,, , . . , 

vj : J ohn Swjijfop. 

' *»']• Llv.'for tie yiir pi 328, 

329. Lond.x765.7--’it T * 

~ ■ ; ■ ■ ~ 1* iV'l V ‘- 2 ' * . i I , ( /■ 

T''fi'’R.' 
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Received October 5, 1769. 


LETTER IL 


Good Sir,. 

Read Dec. 7, El N G in my parlour, with the 
17 9 " il fafhes down, on Saturday, Septem¬ 
ber 9, 1769, at 8 h 2 o' P. M. I obferved, with no 
fmall degree of aftonifhment, through the glafs, 
fuch a rednefs in the fky as proceeds from the re¬ 
flection of a great fire. This I was at fir ft inclined 
to confider as a fort of deception, occafioned by the 
glafs through which fo uncommon an objeCt feemed 
to prefent itfelf to my view; but ftepping out imme¬ 
diately into the yard, I found it to be a real ap¬ 
pearance, refembling a flame,, in the atmofphere, 
and confequently a very unufual fight. ■ The meteor 
was, however, of no very confiderable extent; being 
almoft intirely confined to that fmall trad of the 
heavens occupied by XJrfa Major, part of JJrfa Mi¬ 
nor, and the intermediate fpace, containing the tail 
of Draco, between thofe two conftellations. It re¬ 
mained about 20', after I firft difcovered it, without 
any, material change, or variation; and at 8 h 40'' 
P. M. as I found by confulting my watch, almoft 
inftantly difappeared. > 

The wind on the 9th was,, for the moft part* W. 
arid S. W. and the weather fhowery. The rain„ 
Vox.. LUL - B b b however* 
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however, notwithftanding the favourable fituation of 
the wind, was fomewhat cold, and the whole day 
had a lowering winterly afpcd. A fmall fhower 
fell, juft before I difcovcred the phenomenon here 
defcribed. The light caft by it was nearly equal to 
that of the full moon, on a cloudy night. The loth 
the wind continued in the fame quarter as before; 
and the weather was much the fame, attended by a 
difagreeable chillnefs in the air, as that of the pre¬ 
ceding day. All the principal ftars of the above- 
mentioned conftellations very clearly and diftindlly 
appeared, through the feemingly fiery vapour, with 
which the traft occupied by them was fo ftrangcly and 
fo remarkably tinged. 

As the luminous appearance feen at London, be¬ 
tween eight and nine o'clock, the fame night, from 
the fhort account given of it in one of the public (i) 
papers, feems to have agreed in all refpects with 
that obfetved by- me at Oxford, at the very fame 
time, it may be -confidered, without any impropriety, 
as the very ■ meteor here defcribed. Admit this, and 
I can fee nothing .improbable or unnatural in fuch a 
fuppofition, and it tnuft be allowed, that the atmo- 
fphere was at London in the fame difpofition, with 
regard exhibition of this fpecies of meteors, as at 
C^fdrlj,:. the very fame inftant of time; and' impreg¬ 
nated ip both pities with the fame kind of luminous 
vapour, at that inftant, which occafioned the pro- 
duiaion of the phenomenon I have here been endea- 

(i) The Gazetteer and Evening Advertifer. • N° 126c. Sep¬ 
tember 11, ijfyt' V'*". . 'e- -r 

■ " : It 
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It may not be improper to obferve, that the lu¬ 
minous appearance of September 9, 1769, in feverai 
refpedts, was fimilar to that moft remarkable one 
feen by me here, December 5, 1737; but differed 
from it in the three following particulars: 1. The 
former of thefe was not fo red, nor did fo much re¬ 
ferable the colour of blood, as the latter. 2. The 
former did not tinge near fo confiderable a part of 
the hemifphere as the latter. 3. The meteor of De¬ 
cember 5, 1737, which I perfectly well remember, 
was of a much longer duration, than that of Sep¬ 
tember 9. 1769. All which will very clearly appear 
from Dr. Huxham’s fhorfc defcription of the former 
of thefe meteors, tranfmitted to the Royal Society, 
and printed in the (2) Philofophical Tranfadtions, 
compared with the fliort account of the latter, drawn 
up by me, in the preceding part of this paper. The 
meteor of December 5, 1737, different from moft, 
if not all the others, that had till that time been ob- 
ferved, was looked upon, if 1 remember right, as a 
lingular appearance, by the great Dr. Halley himfelf. 
For, that moft excellent aftxonomer, mathematician, 
and phyfiologift, I think, told me, when we dined 
together, at Mr. S wete’s, in Greenwich, the follow¬ 
ing year, that he had never met with a fimilar phe¬ 
nomenon, in the whole courfe of his obfervations. 

1 muft not forget to relate, that a moft tranfcend- 
ent brightnefs, or very uncommon illuftration of the 
atmofphere in the north, prefented itfelf to my view*, 
on September 9, 1769, at io h 15' P. M. which 


(2) Pbilofipb. TranfaSI. vol. XL. for the month of J&e'cfmbw-* 

P- 437 > 43 8 - „ , , ' 

, B b b 2 covered 
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covered about half of the interjacent fpace between 
Urfa Major and the horizon. The light call by this 
moft remarkable crepufcitlum feemed much to exceed 
that of the full moon. It waS not, however, of any 
long continuance; the whole being abforbed by dark 
fufeous clouds, in Iefs than a quarter of an hour after 
I firft perceived it. This I could not help confider- 
ing as a fort of fequel to the unufual phenomenon 
that had prefented itfelf tp my view about two hours 
before/ 

Since I began this paper, I have been informed by 
Mr. Parfons, fludent of Chrift-Church, that he and 
the Reverend Mr. Whitchurch, likewife fludent of 
Chrift-Church, on Thurfday, September 21, 1760, 
between 8 1 * and P. M. difeovered a dark and 
blackifh cloud, or vapour, in the north, contiguous to 
the horizon j from whence iffued a meteor, which 
bore a much greater refemblance to that of Decern- 
ber 5 » J 737 i botb in colour and extent, than the 
luminous appearance I had obferved twelve days be¬ 
fore. The colour of this meteor was fo vivid, and 
the whole formed fo lively a reprefentation" of a 
great deep red flame, that thofe gentlemen, as well 
as others that faw it, imagined feme of the houfes in 

, upon inquiry, 'found 
that no fuch accident: had -happened. It tinged a con- 
fiderable traft in the northern part of the hemi¬ 
sphere, and particularly the fpace between Urk 
Major 4 nd the horizon. It foon grew very pale 
of* extioftion was fo fully completed by 

8 1 45’v the faintefl traces of* It (Jould 

•then;be : jyjjjI 

1 very 
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As very few, if any, instances of this Ipecies of 
meteors, which greatly differ from the common 
Aurora Boreales , have occurred fince Dr. Halley’s 
death, which happened in the beginning of 1742; 
and as I am fully perfuaded of his having declared to 
me at Greenwich, as has been already obferved, that 
he had met with only one of them, in the whole 
courfe of his obfervations; I was inclined to believe, 
that the fhort account of another, or rather two others, 
of them, tranfmitted to you in this paper, would not 
prove unacceptable to the Royal Society, and there¬ 
fore that you would excufe the trouble given on this 
occafion, by. 

Good Sir, 

Your much obliged, 

and moft obedient, 

humble fervant, 

Ch rift-Church, Oion. 

Sept. 30* 1769. 

P. S. Odtober 2, 1769. We had I aft night here 
feme beautiful Aurora Boreales, of the common 
kind; which began to appear in the north and north- 
eaft, a little after 8 h , and continued till near 9 h P. Mi 
The flafhes, dr corufcations, were of a very pale yellow 
colour, and fome of them afcended up to the zenith j 
the undulations of fhining matter were quick and nu¬ 
merous, and the city almoft as light as if illumina¬ 
tions had been made in feveral parts of in f . y 

" . ' L, Obfit* 


John Swintoii. 
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L. Obfervations of the Tranjit of Venus on 
June 3, 1769, and the Eclipfe of the Sun 
on the following Day , made at Paris, and 
other Places . Extra&ed from Letters ad~ 
drejfed from M. De la Lande, of the Royal 
Academy of Sciences at Paris, and F. R. S. 
to the Afronomer Royal ; and from a 
Letter addreffed from M. Meffier to 
Mr. Magalhaens. 


M E S S I E R, with the heft 
. lXJL t achromatic telefcope at Paris, of 
12 feet fccuSjT 'made 1 ,’fciy M.' Antheaulme, obferved 
the firfi internal contact at g 1 3 B / 43^ apparent time 
reduced* to - the Royal Obfervatory, and, he thinks, 
without an uncertainty of two feconds : and this is the 
pfo%y£Jtion in ; which J moft confide* M, Du Sejour, 

at the Royal Obfetvatory, 
teiefcopes, obferved it alfo at j h 38' 
Fopehy, M> Badly, M, De Borry, 
who were'at obfijryed 

3 - 8/ 45 '^ reduced -to Paris. M. 
Oa»|0£ de. fTbury, at the Royal Obfervatory, noted 
53 ^ i M. the Duke de Chaulnes at jp 
V Ae ^^^^PP^^ad^Oteatic. telefcopes ,of 
M, Maraldi, at the Royal Ob- 
; V. ' 1 fervatory,. 
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fcrvatory, obferved at y h 38' 50", with a good achro¬ 
matic telefcope of 3 feet, made at- Paris, but he 
thinks the oblervation liable to an error of ten fe- 
conds. M. Le Mannier, at St. Hubert, obferved at 
7 h 38' 51'',, reduced to Paris (by adding i' 58"). 
M. Fouguere, at Bourdeaux, at y h 38' $o"%, reduced 
to Paris, taking in the difference of parallax, which 
is two feconds greater at Paris than Bourdeaux. 

We have alio received feveral obfervations of the 
eclipfe of the Sun. M, de Thury law the beginning at 
6 h 46' 49" apparent time. M. Jeaurat, at 6 h 46' 
40 // , at the Military School, which is y r> \ to the weft 
of the Obfervatory. M. Maraldi faw the end at 
8 h 27' 1 1". M. Jeaurat at 8 h 27' 4", or 8 h 27' 11 // | 
reduced to the Obfervatory. M. Meffier at 8 h 
27' 24". i i • : : 

The obfervers at Rochfort, Lyons, and Avignon, 
did not fee the tran fit of Venus; it was obferved at 
Breft at y h 12' 5", or forty feconds, later than at Pa¬ 
ris, if we fuppofe the difference of the meridians to 
be well known. This point we fhall examine here¬ 
after. For my part, ! could not obferve the inter¬ 
nal contact of Venus j I was precifely in the i place 
where the clouds came on twfenty-iive feconds tod 
loon i neither was it obferved ,at the Military School, 
which is clofe to Paris. . . 

There was alfd another obferver at Breft, M’. Ver¬ 
dun, an officer of the marine, who obferved the in¬ 
ternal cOntatS of Venus aty^-n'^y", apparent 
tithe, which mak& 7 h 38' 58", reduced to Paris. 
The eiid ; of the Solkr ,. eclipfe was obferved at 
Breft at 5 7* 33" and y h '$6' 44" by the-dif- 

ferent bSferVOfs.'" ; "' ; '> •••'■ -b f *• •" •> 

■■ W . ' M. Pingre, 



[ 37 6 ] 

M, Pingrc, at Cape Francois* obferved the two 
contacts of Venus in the latitude of 19 0 47' at z h z&' 
12", and 2 h 44' 44", apparent time, with a five feet 
achromatic ftelefcope, but we do not yet know the 
longitude of the place fufficiently. I expedt him to 
return loon, and that he will himfelf draw the con- 
clufions from his oblervations. At Martinico, one of 
our miffionaries obferved the contadls at 3 11 13' 14", 
and 3 h 33' 57" ; when we have the longitude exadt, 
this obfervation will alfo be of ufe. 

I will fend you fhortly all the obfervations of the 
ift fatellite, which I can colledt. Here are fome 
made at Gottingen, which I have juft received from 
Mr. Liunberg. 

_ , , ’ I», A ill 

1769 April zi Im. r Sat. 13 21 37 Refraftor of 14. feet. 

28 - *5. *4 34 Ditto of 10 f. ofLiberkuhbn, 

3 ° 9 43 21 The fame,. 

May 23 Em. 1 . , 12 6 31, 

So far M. De Lalande, 


TheExtm^of^ellaer’s Letter to M. Magal- 
. , , - - ;: . Jfiaens is;.a§. follows: 

I obferved thetranlit of Venus, June 3, 1769, at 
the College of Louis le Grand at Par^, which is 2" 
fb the eaft of the meridian of the,, Royal Obfervatory* 
I had an achromatic telefcope, of 12 feet focus, which 
had'at> apferttire ofif^-^cinohcSi,and magnified 180 
times, - with the view of making my observation more 
correfptmdpnt to .that which M. the Abbe.Chappe 
California, - with a fel^fpope of the 
feme leagth^ths -feme- magnifying power, and equal- 
goodaefe. -could not be feen, on 

account of a very thick ©loud * there eyen fell fome 
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rain. I waited for the fecond ; the Sun then, was 
pretty clear. But there were fome vapours, which 
caufed fuch great undulations as to hinder me from 
feeing the difc of the Sun, and that of Venus, 
well defined. At y h 38' 45'''', apparent time, or 
7 h 3 B / 43", reduced to the meridian of the Royal 
Obfervatory, the fecond contadx appeared decifively to 
me. Two feconds after, a very fine thread of light 
appeared between the limb of Venus and that of the 
Sun ; fa that in my obfervation there is not an uncer¬ 
tainty of two feconds in the moment of the internal 
contact. After this obfervation, I viewed the Sun 
with different gtafl.es, which rendered him alter¬ 
nately red and white. I faw Venus, with this laffc.. 
colour, with a crefcent of a blueifh colour ; and a- 
little inclined towards the limb of the Sun : with the 
glafs which made the image of the Sun red this 
crefcent difappeared ; but I faw Venus flattened in the 
diredtion of the crefcent. I meafured the greateft and 
leaft diameter j the .greateft was 56"!, and the lead 
53 // |.. Perhaps this crefcent was only vifible by the 
effedt of fome Coptic iEufion; but I relate only’what I 
faw. At 7 11 5Z / § // , apparent time 5 , I meafured the 
interval between the limb of Venus and that of the 
Sun, which I found 46''! ; and at y h '■ 5%' 4", the 
firfl limb of Venus touched the horizon. 

By a. letter from M. i’Abbe Bourriot to Mr. Magal- 
haens it appears, that MefT. deFouchy and Bailly,atthe. 
Meute, each' made ufe of reflecting telefcopes of 30 
inches facusand 4! inches aperture; that M. Borymade 
ufe of an achromatic telefcope of 5 feet focus, and 2 
inches aperture; and M. l’Abbe Bourriot made ufe of 
a very good achromatic telefcope of 6 feet long, and 2% 
inches aperture, made by himfelf, magnifying 120 times., 

' • Cc c. ' ; 
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Read December 14, 1769. 

LI. Tranft of Venus over the Sun, obferved 
June 3, 1769, by Alexander Aubert, in 
Auftin Friars, London, three Seconds of 
"Time Eajl of St. Paul’s, with a Caffegrain 
Refe&or of J. Short, having a Metal of 
two Feet focal Fength , and magnifying 
about 1 iQ 'Times. 


h r rr 

External contact at 7 8 13 meantime. 

Internal contact at 7 26 45 interval 18' 32". 

N<B. At 7 h 26' 45" Venus appeared to me in con¬ 
tact with the Sun, and about 6 " after I law the Sun’s 
limb compleated. , 

depended on to lefs than one 
fecond, having been compared with a number of equal 
altitudes of the Sun, feme days before and after the 

tra nfif* r 41;,-^;. ^ ^ ‘ / , ,\l r . ] . . f 

■ ■■ v Alexander Aubert. 

; ■ ■ i : - : . ■' ■■ 

■ ■ ■ \r.- '*y ..;■ . ■ <• / • 

* s '-• ;;, 'v v r ^ ; , /■ v " 

i. ' ■ TAT. 
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Received October gi, 1769. 


LII. Some Account of an Oil, tranfmitted by 
Mr. George Bcownrigg, of North Ca¬ 
rolina. By William Watfon, M. D. 
R. S. S. 


To the ROYAL SOCIETY. 


Gentlemen, 

Read Dec. 14, jr 1 '^ H E application of natural pro- 
i 7 6 9 « dudtions to the benefit of man¬ 

kind, has always been an object of our excellent in- 
ffitution; and endeavours to extend the utility, of fub- 
ilances already very obfcurely known, have always 
met from you a favourable reception. 

It is with this view, that I lay before you lome 
pods of a vegetable, and the oil prefled from their 
contents. They were fent from Edenton, in North 
Carolina, by Mr. George Brownrigg, whofe brother, 
Dr. Brownrigg, is a worthy member of our Society j 
and are the produce of a plant well known, and much 
cultivated, in the Southern colonies, and in our Ame¬ 
rican fugar iflands, where they are called ground 
' C c c 2 nuts. 
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nuts, or ground peafe. They are originally, it is pre¬ 
funded, of the growth of Africa, and brought from 
'thence by the negroes, who ufe them as food, both 
raw and rpafted, and are very fond of them. They 
are therefore cultivated by them in the little parcels 
of land fet apart for their ufe by their mafters. By 
thefe means, this plant has extended itfelf, not only 
to our warmer American fettlements, but it is culti¬ 
vated in Surinam, Brafil, and 'Peru. 

The plant, which produces thefe, has been men¬ 
tioned, and defcribed, by the botanical writers of the 
later times. Ray, in his Hiftory of Plants, calls it 
Arachis Hypogaios A meric anus. It is the Arachidna qua - 
drifolia villofa of Plumier. Sir Hans Sloane, inhis Hi¬ 
ftory of Jamaica, calls it Arachidna India utriufque te- 
traphylia. Pifo and Marcgraac both mention it among 
the Brafilean plants, under the name of Mundubi. 
Linnasus has conftituted a genus of this plant, of which 
only one fpecies is a,s yet known, under Mr. Ray’s 
generical name pf Arachis. 

This plant, together with a very few of the trifo¬ 
liate tribe,, has the property of burying its feeds under 
ground, which it does in the following manner. As 
foon as the plant is in flower, its flower is bent towards 
the ground pntii ft ir Ruches it.; The potntal of the 
flower is then thruft into the ground to a fufiicient 
depth, where it extends itfelf, and forms the feed- 
; is;■'brought to; maturity under 

grbund^ from whence it is dug up for ufe. ,, 

' This plant, which is a native of warm climates, will 
hot bear being cultivated to advantage in Great-Bri- 
tain, or in th* northern colonies; but, according to 
Mr. Brownrigg^ in fouthern climates its produce 

' is 
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is prodigious; and what adds to its value is, that rich 
land is not neceffary for its cultivation, as light fandy 
land, of fmall value, will produce vaft crops of it. 
Befides what the negroes cultivate for their own ufe, 
fome planters raife a confiderable quantity of it, for 
the feeding of fwine and poultry, which are very fond 
of the ground peafe ; and, when they are permitted 
to eat freely of them, foon become fat. 

Mr. Brownrigg, from whom, as I before men¬ 
tioned, I received the oil, confiders the expreffing oil 
from the ground peafe, as a difcovery of his own: 
it may, perhaps, at this time, be very little pradtifed 
either in North Carolina, the place of his refidence, or 
elfewhere. But certain it is, that this oil was ex- 
preffed above fourfcore years ago; as Sir Hans Sloane 
mentions it, in the firft volume of his Hiftory of Ja¬ 
maica ; and fays, that this oil is as good as that of 
almonds. It is probable, however, that fmall quan¬ 
tities only were expreffed, and that even at that time 
the* knowledge of it did not extend very far. Mr. 
Brownrigg therefore is highly praife-worthy in reviv¬ 
ing the remembrance of procuring oil from thefe 
feeds. It is obtained, by firft bruifing the feeds very 
well, and afterwards preffing them in canvas bags, as 
is ufual in procuring oil from almonds or linfeed. 

To have the oil in the beft manner, no heat fhould 
be ufed. The heating the cheeks of the prefs increafes 
the quantity of the oil, but leflens its goodnefs, where 
it may be intended to be ufed as food, or as a medi¬ 
cine. For other purpofes, the larger quantity of oil, 
obtained by heat, will anfwer equally well. 

Neither the feeds nor oil are apt to become rancid 
fiy keeping; and as a proof of this, the oil before you, 
1 ' ' 7 which 
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which was fent from Carolina in April Iaftj and, with¬ 
out any particular care, has undergone the heats of lad 
fummer, is yet perfectly lweet and good. Thefe feeds 
furnilh a pure, clear, well tailed oilj and, as far as 
appears to me, may be ufed for the fame purpofes, 
both in food and pbyfic, as the oils of olives or al¬ 
monds. It may be applied likewife to many, if not 
all, the ceconomical purpofes with the former of thefe. 

But what greatly adds to the merit of what Mr. 
Brownrigg has informed us of, is the low price, at 
which this oil may be obtained. He fays, that ten 
gallons of the peale, with the hufks unlhelled, will, 
without heat, yield one gallon of oil ; if preffed with 
heat, they will afford a much larger quantity. The 
value of a bulhel of thefe, in Carolina, does not ex¬ 
ceed, as I have been informed, eight pence, or there¬ 
abouts. Thefe will furnilh a gallon of oil, the la¬ 
bour and apparatus to procure which, cannot coll 
much. This price will not amount to fo much as a 
fourth of what the bell Florence oil of olives colls in 
England. This therefore ought to be conlidered as 
valuable information, as, on account of its cheapnefs, 
a larger portion of mankind than at prefent may be 
permitted to ufe oil with their food, from whom it 
is now withheld on account of its price. 

Great quantities of olive oil are fent from Europe to 
America,:''' Hew 5 . England alone, Mr. Brownrigg fays, 
annually confumes twenty thoufartd gallons. The 
quantities ufed in his majefly’g other dominions in 
America muff be prodigious. The oil from ground 
peale, of which any quantity defired may be railed, 
may arid would fupply this confumpdon of olive oil. 
It would likewife, I am perfuaded, bear exportation 
; ■ " -v J ■ to 
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to any of thofe places where the oil of olives is ufually 
carried; and thereby become a valuable article of 
commerce. 

After the oil has been expreffed from the ground 
peafe, they are yet excellent food for fwine. 

Prefuming that a more intimate knowledge of the 
vegetable production before you, than what we were 
lately pofleffed of, would not be difagreeable to the 
Royal Society, I take the liberty of laying the pre- 
fent account before you; and am. 

Gentlemen, 

Your moft obedient, 
humble fervant, 

William Watfon. 


LUX. A Cat a- 
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LIII. A Catalogue of the Fifty Phints from 
Chelfea Garden ,, preferred to the Royal 
Society by the worjhipful Company of Apo¬ 
thecaries, for the Tear 1768, purfuant to 
the Dire&ion of Sir Flans Sloane, Bart 

f « T R^g. nuper ' P rfi 

by William Hudfon, Societatis Regia et 
clarijf. Societatis Pharmaceut. Lond. Soc 

Hort.' Chelfean. PrafeAus et Prale&or 
Botanicus. 


1 3 °* A C SP 1T U M "«***», 

2302 frpndibm decom- 

' C'f« pirn* Cuneiform!- 

, S:arsi;r„, u ‘ *» 

miSi.Jofculis feffilihns oria^P pn 

7 igpfe wsTt£ S& 

Gransen da^jdoii fpi&rilldffs, B«,h.pi n ,‘f. 3 ' 

230^ An- 
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2304 Anthemis maritinta, foliis pinnatis dentate 
’ * carnofis nudis pundatis, caule proftrato, ca- 
c.lycibus' tomentofis. Lin-. Spec; plant, 

1 2 - 5 . 9 *. '• " 

.* Matricaria tnaritima. Bauh. pin. 134... 

2305 Anthemis mixta, foliis fimplicibus dentato-Ia~ 

ciniatis. Lin. Spec, plant.. 1260. 
Chamasmelum annuutn ramofum coronopi 
folio, flore mixto. - HiiL • Ox. IH. 36. tab. 

- ,18..-fig. 15. J;:;.i.j iiiv: t J}ry-',, 

2306 Anthyllis coccinea, herbacea, foliis pinnatis in* 

sequalibusj capitulo duplicato. Life. Spec, 
plant. 1012. Hudf. fl. Angl. 273. 

V ulneraria fupina, Acre coccineo. Dill. Hort* 

• ■i /Elth. 431. tab. 320. '%.413. 

2307 Afclepi^s* euVaffktpimi foJ!iis tla!iqeolatis petio-' 

iatis glahris^ ranle. fimplkij umbeilis eredis 
folitariis. Lin. Spec, plant. 314. 

Apocynum radice fibrofa^ petalis coccineis* 
t- corniculis croceis. Dili.:* Hart. Elth. 34. 

■ ^ab. 30.-fig. 33 ! . : -.• 

2308 A fey rum hypericoides, foliis oblongi^ ramis an- 

cipitibus. Lih. Speciplaaaf.! v 
Hypericum pufoilttm ■ draper tdrern*' .caule 
compreflb ligneev ad bina ljitera alato, florO 
luteo tetrapetalo. i Iflufe. plant. 104. R. 
iii 14^395^1 fo. r-.\. - 

2309 Afplenitim, tuta frondibus akernatim 

' d\ decompotitiW fblioiis ameiformitms erenfela- 

• ^ tis*" ‘Life. Spec* plan tv. 1541% 

2310 Baltpta aBa f foliis cordatis.«mdivifis ferratis, ca- 

lycibus fubtruncatis. L|n. .Sped plant. 814. 
"Vou LIX. Ddd Ballots 
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- Ballbte-fibre albo. Tourn. Infl. 185. 

2.3.U Bidens bullata, foliis ovatis.ferratis, inferioribus 
oppofitis, fuperioribus. ternatis, intermedio 
majore. Lin. Spec, plant. 1167. 
a312 Caflytha . AfbC it. 243. - Lin. Spec. 

• plant. 530. '■ ' ' 

Cufcuta baccifera Barbadeniium. Piuk. phyt. 
tab. 172. f. 2. - n.. 

2313. Cenchrairaceixiofus,. panicula fpicata, glumis 
muricatis, fetis ciliaribus. Lin. Spec, plant, 
tf' . '1487. . • , 

Gramen canintMn maritimura alperum. Bauh. 
prodr. r $, tab. 2. . 

2314 Cia-yfanihemara corymbofum,,-, \ foliis pinnatls, 
inciforferratisj. caule multifloro.' Roy Lugdb. 

. • 174*':.iLihLnSpec* plant,, k ■■■.• ■ . 

Tanacetum njoatanum inodortim, tninore fibre,. 
Bauh. pin* 132. .tf- > : ’ • 

zp $. Ciftus faHcifolius, .herbaceus, patutoe*, villofus,. 
M •; 4 . fUpaflatufe^ floribus racemofis erebtis, pedi- 
cellis horizontalibus. Lin. Spec, plant. 


Ciftus folio falicis,. . Ba|ih..pin, 464. 

2316. Elyinus virginieus, \; <fpiqa eredta fpiculis tri- 

2317 Elymus&rixf fpica ere<3a .fpfelHs involucro 
r ’’ ! q -#efife^,pat^ntibos.. Lin.,Spec,< plant. 124. 
* .33:18. Erica, dim#®* antheris bicomis-jnclufis, co- 
‘ ov atis rabewfis, .folijs t^rnis glabris li- 

nearibus. Lin, %^-plant.^Pi, TT ^ 


; ’ • ' ' ’z.ll.i.L'Enbik 




.t&l 

Erica humilis, cortice cinereo, arbuti fiords 
Bauh. pin. 486. 

£319 Erigeron graves lens, ramis lateralibuS multiflo 
ris, foliis lanceolatis integerrirtsis, calycibus 
fquarrofis. Lin. Spec, plant. 1219. 

2320 Fumaria ca'preolata , pericarpiis’ monofpermis 

racemofis, foliis fcandentibiis fubcerrhofis. 

. Lin. Spec, plant.'985. 

Pumaria major fcandens fldre pallidiore. Raj. 
Syn. 204. 

2321 Heliotropium lmlicUitt t foliis Cordato-ovatis 

acutis fcabriufculiSj fpicis folitariis, frudiibos 
bifidis. Lin. Spec, plant. 187. 
Heliotropium. Aitfiericanum caeruletHin, Pluk. 
phyt. tab. 245. f. 4. 

•2.322 Hordeum vulgare-, flofculis omnibus herma- 
phroditis, ariftatis; ordiriibus duob'us crcc- 
tioribus. Lin, Spec, plant. 125. 

Hordeum polyfticbon vernufn. Bauh. pin. 22. 
Hift. Ox. 11 r. f. 8. tab, 6. f. 3. 

2323 Hordeum ccelejle, flofculis omnibus herma- 

phroditis feminibus decoftica'tfe. Lin. Spec* 
plant. 125. 1 """ V ' 1; " 

2324 Hordeum diflichott, "flofculis lateralibus ftiaf* 

culls muricls, feminibus angUlaribus itnbri* 
f caps. Lin. Spec, plant. 125. 

Hordeum difticLdn. Bau'h. pin. 22. Hift. Ox* 
hi. f. 8. tab. 6., fig. 1. 

2325 HorminQm 'vtrgimiutn t -foliis cfcneiformK-tib* 

longis, ca‘ule bifolia. Lin. Spec, plant. 
832. 

Melifia atrorubens bugulEe folio. Dill. Hort* 
„. t ; , ILLfh. 219. tat>. 175. fig.‘21'fi." 

s ; . -p * -Ddda 2326 Jufti* 
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S326 Jufticia hyjopifolia, fruticofa, foliis lanceolatis 
_ integerrimis, pedunculis trifloris ancipitibus, 
brands calyce brevioribus. Lin. Spec, plant. 
21 . 

8327 La&uca fcarlola, foliis verticalibus carina acu- 
leatis. Lin. Spec, plant. 1119. 

Ladtuca lylveflrris cofta fpinofa. Bauh. pin. 123. 
5328 Lathyrus, Aphaca , pedunculis uniflans, cirrhis 
aphyllis, ftipulis fagitato-cordatis. Lin. Spec, 
plant. 1029. 

Aphaca. Lob. ic. 2. p. 70. 

2329 Lythrum, Byjfopijolia, foliis alternis Itnearibus* 

floribus hexandris. Lin. Spec, plant. 642. 
Hyfiopifolia. Bauh. pin. 218. 

2330 Milium paradoxum, floribus paniculatis arifta- 

tis. Lin. Spec, plant. 90. 

Gramen avenaceum paniculatum galloprovin- 
dale, aquilegi® femine. Hift. Ox. 111. 
214. Pluk. phyt. tab. 32. f. 2. 

S331 Ofmunda crijp>a> frondibus fupra decompofitis,, 
pinnls alternis fubrotundis incifis. Lin. Spec, 
plant. 1522. Hudf.Angl. 383. 

Adiantum crifpum alpinum. Raj.. Syn. *26. 
2,332, Panicum Itaheum* ipica compofita, fpiculis. 
, glomeratis fetis immixtis, pedunculis hirfm- 
tis. Lin. Spec, plant. 83. 

? a .W u P° Ralicum £ panieula majore. Bauh. 
'pin. 27.' 

*333 panicum fpica tereti involucellis bi- 

, . f^^^feic^lato-fetofis* fermnibus undulator. 

Fanietjaafpica fimplicij ariftis aggregatis flof- 
€«Jo fiifetis. Gfoni vii-g. 134. 

T " ’ . ’ 2334 Pafferin* 
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2334 Paflerina hirfuta , foliis carnofis extus glabris, 
caulibus tomentofis. Lin. Spec, plant. 513. 
Thymeltea tomentofa, foliis fedi minoris. 
Bauh. pin. 461. 

23 3 5 Potentilla Norvegica, foliis ternatis, caule di- 
chotomo, peduncuiis axillaribus. Lin. Spec. . 
plant. 717. 

Quinquefolium hirfutum luteum paucioribus 
laciniis. Loefel. Pruff. 21S. tab. 70. 

2336 Prunella grandiflora, foliis omnibus ovato-ob- 

longis petiolatis. Lin. Spec, plant., 837. 
Prunella cserulea,. magno fibre.. Bauh. pin.. 261. 

2337 Pforalea corylifolio, foliis fimplicibus ovatis, 

Lin. Spec, plant. 1075. 

Loto afiinis coryii folio. Pluk.. phyt. tab. 96. 
f- 5 ;. 

2338 Rubia peregrin#.y foliis - quaternis., Lin. Spec. 

plant. 159'. 

2339 Salvia Hifpanica, foliis ovatis, petiolis utrinque 

mucronatis,. fpicis imbricatis, calycibus tri— 
fidis.. Lin. Spec, plant. 37. 

• Sclarea Hiipanica.. Tabern. HiA. 764. ic. 

' 3:74- ' ' ■’ v 

23.40 Saiucula Marilandica, fl'olculis mafculispedun- 

culatis, hermaphrodites feffiiibus. Lin. Spec, 
plant. 339. 

2341- Sarureia- bortenjis, peduncuiis bifloris. Lin,. 
Spec plant. 795.. 

Sarureia hortenfis, Baufi. pin. 218. 

2342 Saxifraga Jiellaris > foliis ferratis,. caule- nudb ra- 
mofo, petalis acumimatis. Lin. Spec, plant.. 
572. Hudf. Angl. 156. 

2343 Saxifraga 
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2343 Saxifraga aizoidcs, foliis caulinis lineari-fubula- 

tis fparfis nudis inermibus, caulibus decuni- 
bentibus. Lin. Spec, plant. 576. 

Sedum Alpinum, flore pallido. Baub. pin. 
284. Hi ft. Ox. III. 477. f. 12. tab. 6. 

f * 3 - . . 

2344 Senecio Heracijonus, corollis nudis, foliis am- 

plexi caulibus laceris, caule herbaceo eredo. 
Lin. Spec, plant. 1215, 

Senecio Americanus altiflimus blattariaa f. hie- 
racii folio. Hern. par. 226. tab. 226. 

2345 Serapias latifolia > bulbis fibrofis, nedarii labio 

crenato, obtufo, petalis aequali, frudibus p<?n- 
' 4 ulis. Hudf. Angl. 341. 

Serapias bulbis fibrofis, foliis ovatis amplexi- 
•caulibus, floribus pendulis. Lin. Syft. Nat. 
vol.II. 593. 

Helleborine altera atro-rubente flore. Raj. Syn. 

: 383. > ' '■ ' 

’1346 Serapias palujlris, bulbis fibrofis, nedarii labio 
obtufo crenato, petalis aequali, frudibus pen¬ 
dulis. Hudf. AngL 341. 

Serapias bulbis fibrofis, foliis ertfiformibus, 
■9 , , floribus pendulis,. Lin. Syft. Nat, vol. ll. 

. 593* N 

paluftris noftras. Raj. Syn. 383, 
.^4?. S'S^tuio fcarrofa, foliis lanceolatis integerrimis, 
calycibus fqyarrofis pedunculatis obtufis la- 

' P^* 1 r 47' 

1 ■ Erap^toria affinis Americana bulbola, floribus 

fcariofis capitulis contextis. Plujs.phyfe.tabi 
.*77, f. 4, *v; , ‘ ' • 

' ' ' ' f f 1; : 4349 Side- 
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234.8 Sideritis fcordioide?, foliis lanceoiatis fubdenta- 
tis fupra glabris, bradteis ovatis dentato-fpi- 
nofis calycibus requalibus. Lin. Spec, plant. 
803. . ‘ 

2349 Tanacetum annuum, foliis bipin natifidis lineari- 
bus acutis corymbis tomentofis. Lin. Spec, 
plant. 1184. 

Abfinthium.corymbiferum annuum. Tourn. 
458. 

2.350 Viburnum doit alum, foliis ovatis dentato-ferra- 
tis plicatis. Lin. Spec, plant. 384. 


LIV. 
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LTV. A Defcription of the 'Lymphatics of 
the Urethra and Neck of the Bladder, By 
Henry Watfon, Surgeon to the Weftmin- 
fter Uofpitaly and F. R. S. 


Head Dec. 14, f | ^HE valvular lymphatics, as a fyftenf 
1 7 6 9 - 0 f veffels, fui generis, are allowed 

«o have a very confiderable office in the animal oeco- 
nomy ; but an office, fubordinate to that of the blood- 
veffels : at lead, they have been fuppofed by many of 
the phyfiologiftsj not of fo much confequence, in pre- 
ferving the health and life of the animal. 

If we eoniider, that an obftru&ed thoracic du£f y 
which is in fadt but a large lymphatic, will deflroy 
life as effectually as a ligature made upon the aorta 
itfelf} we muft conclude the lymphatics to be veffels 
of much greater importance than feme have imagined j 
nearly of as much confequence, in fupporting and 
carrying on the animal functions, as the arteries and 
veins themfelves; for if an obftruCtion of the aorta, 
of great artery, can produce a very quick, or fudden, 
death; an objtruBed thoracic dudt will as Certainly 
lead to a tedious and lingering one. 

The cafe of the obftru&ed dud}, though not indeed 
often feen, yet is every now and then to be met with. 
It is the one caufe of a marafmm not known, or not 
attended to» generally owing to an enlargement of 

the 
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the lymphatic glands that lie near to, and in, cental 
with the dudt: generally too attended with obftruc- 
tions in the more external conglobate glands; there¬ 
fore always to be fufpedted, where we have thefe- 
appearances, accompanied with a gradual wafting of 
the folids. In children and young fubjedls we meet 
with proofs of this difeafe 5 a dii’eafe, which never 
could have been learnt, but from the difledtion of 
morbid bodies. 

The lymphatics are faid to be the true, and only 
fyftem of abforbing veflels. I will fuppofe they are; 
though perhaps this opinion may yet admit of fome 
doubts : however, they certainly are the vefTels that 
take up the watery latex from moft parts of the body,, 
and return it back to be again mixed with the blood.. 
This free abforption of the lymph is the great fecu- 
rity againft fuffocation, injurious preflu re, and an; 
obftrudted circulation in every part of the animal. 

Many valuable difeoveries have lately been made, 
of the exiftence of thefe veflels,. in birds, fifh, and. 
amphibii. That moft accurate and indefatigable ana- 
tomift, Dr. Hunter, has writ fully and explicitly 
upon the lymphatics in the human body; and yet, 
ftill it is to be wifhed, we knew more about 
them. ; 

We have not been able to fee their origins in any¬ 
one inftance; we have not traced them through the 
whole body,, as we have done the Iflood-veflelf. It 
is reafonable to fuppofe they abound einiverfally^; ;but 
it is doubtful whether in many parts they exift, or 
not; for the moft eminent anatomifts confeft, there 
are many parts, in which,,;.hitherto, they have not: 
been able to difeover jthem. 

■/, Vol. LIX. ■ " ' ' ' ; ' E e e ... It 
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It may not therefore be unentertaming to this 
learned Society, who fo fludioufly promote every ufe-^ 
ful inquiry, not only to have a demonflrative proof 
of the exigence of lymphatics in a part of the human 
body where they have not as yet been difcovered ; 
but alfo to have an opportunity of knowing that the 
true origin of tfaefe veffels may eafily be fhewn. 

As to their precife origin, it has indeed been con¬ 
jectured, and very reafonably, from experiments a 
ficjteriori. 

It lias been fuppofed they arife from all the furfaces 
and cavities of the body ; becaufe thin fluids and fubtle 
particles will be taken up from fuch cavities, or fur- 
faces, and will* be readily enough conveyed into the 
blood: but then it has never been fhewn, that they do 
arife from any one fuch furface or cavity. ' 

Commonly, the lymphatics are never filled from 
their beginnings, or little orifices. When they have 
been injected, it has always been done by ufing fome 
violence j .either by cutting into them, burfting, or 
tearing them afunder; fo that the injection rather 
gets in fome how at the fide, and not at the extre¬ 
mity of the veflel. „ 

The ladteal veffels perhaps cannot, at leaft have 
never been, to my knowledge, injected from the 
^ayijty. ;p$\the, intefljioe in the dead body. It is 
, as the lymphatics are fimilar to thefe 

in otntf relpe^si their origins muft be alfo fimilar: 
that if the orifices of the ladteals are too fine to be 
difcoveied,,the mouths of the lymphatics are alfo too 
delict' , But ■ withregard to the 

lymphatics of the human urinary-bladder, it is cer- 
, tainly otherwife. Wheitlks jfatt is frefh and found. 
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we may, with a little trouble, blow into the mouths 
of thefe veffels, fmall as they are ; or introduce a fine 
briflle into them, if we have but a heady hand and a 
good eye. I have frequently done both, in the pre¬ 
fence of many witneffes; fo that, without ufing the 
knife or lancet, the lead: force or violence, air may 
be thrown into the lymphatics from their very be¬ 
ginnings ; and mercury may be made to pafs by the 
fame orifices. 

Though I have faid we may eafily have an ocular 
demon ft rat ion of the origin or mouth of the lympha¬ 
tic, in this part of the human body, I muft confefs, 
it is not always we can have that fatisfaction : no part 
is more frequently difeafed : inflammation folders up 
the mouths of thefe little veffels; and it is not to be 
expected we can fhew their orifices when the urethra. 
is in fuch a ftate. 

It will always require feme dexterity to catch the 
opening of the lymphatic; but the bridle, once fairly 
introduced* will generally pafs with great eafe feme 
way within the veffel. 

Here then we may fatisfy ourfelves in what manner 
the lymphatics do actually begin from furfaces: and 
to thofe who, without ever having feen the origin of a 
lymphatic, have neverthelefs reafoned fo well, and fo 
juftly, upon this fubjedt, it may perhaps afford feme, 
pleafure and fatisfadfion to find their conjectures agree¬ 
ing fo perfectly with, the ftrudfure.. 

The fituation of the lymphatics,, in general,, is fu— 
perficial; that is to fay, they are moftly to be feen upon* 
furfaces.; though there are feme deeper featedi dSrfes,, 
which accompany the blood veffels. Theyhavfibeen. 

' Eeez W-dh 
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well deferibcd by authors, as exceeding fine, tender, 
and tranlparent veffds, frequently joining into one 
another, and mterfefted by a number of very delicate 
membranous pouches or valves; fo that, having an 
injection thrown into them, they give the appearance 
of being full of little knots. 

The lymphatics are apparent enough, when they 
unite and grow large; but from their exility, want of 
colour, and tranfparency, are very difficult to be dis¬ 
covered before. 

Owing to thefe circumffances it is, that their origins 
have never before been feen ; and that in many parts 
of the body, where they are neverthelefs fuppofed to 
exift; they ftill lie unnoticed. Haller, after fpcaking 
of thefe veffels in many other parts of the body, goes 
on thus: “ Qua: a pene ventunt milii minus nota 
“ font, fed didta Cowpero. Alia hue a vefxculis fe- 
“ minalibus tendunt, aut certe ab earum vicinia, aut a 
yefeseurinaria: fede, aut ab ipfa detnum vefica, quae 
* c quidem vafcula iterum fateor mihi nondum vifa 
“ efTe.’* So that Haller, who knows fo well the 
ffru&ure of the human body, knows nothing of thefe 
lymphatics of the bladder, or membranous portion of 
"the Urethra. ■ , ... 

" ■"**« ^ 1 ■ 1 .< v i 1 •'j ; 

The lymphatics of the urinary human bladder and 

• on each fide the veru- 
montanum or caput 'gattinagims, and by very little ori- 
, fees take their origin from the internal membrane that 
lines the UrkBra ifid-'bladder, on whole iurface they 
''■pjfefeg'gyT ■ ; ,,. - 

In their natural fiate, they appear like fo many fine 
s threads lying clofe together, but diverging afterwards, 
'*■'* v ' a ' ■ : " '. ■ as 



[ 397 ] 

as they pafs over the proftate gland and neck of the 
bladder, and inofculating or communicating very fre¬ 
quently, they form a kind of network or embroidery. 
From hence they are continued through the cellular 
membrane- behind the internal coat of the bladder, 
and feem to join with the lymphatics of the vejiculce 
Jemmaks, to be continued with them to the neigh¬ 
bouring glands, and fo on to the thoracic dudt. 

I have not been able to find lymphatics in any other 
part of the urethra ; indeed, this- canal, feems to be 
perfe&Iy void of them till we come to its membranous 
portion, where we meet with thefe 1 have been de- 
Icribing j and it may be remarked, that here they are 
placed in that part of the urethra where the greateft 
quantity of moifture is fupplied. Very probably the 
fealing up the mouths of thefe delicate vellels, by fre¬ 
quent inflammation and induration, may give rife to 
that obftinate Jlillicidium which is feldom or ever 
cured ; owing to an accumulation of thin fluids, with 
a faulty abforption. 

Thefe lymphatics of the urethra apd bladder alfo 
point out the road, by which any fubtle ‘virus may pafs, 
with the lymph, diredtly into the mafs of blood, and 
contaminate the whole habit, without giving the leafl: 
appearance of any local diforder. 

To have a clearer idea of the vefiels 1 have been 
treating of, I muft beg leave to refer to the drawing 
annexed, in which thefe lymphatics of the urinary 
bladder and urethra , in the human body, are care¬ 
fully and very accurately delineated. 


Expla* 
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Explanation of Tab. XVI. 

This drawing is an exadfc reprefentation t>f the lym¬ 
phatics of the urethra and neck of the bladder, as 
they appear after having been injected with mer¬ 
cury, and preferved in fpirits. 

A. The membranous portion of the urethra flit 
open, 

33 B. Briffles in the dudts from the vefauke.femimles* 

C C. Proflate gland. 

D D. The inferior part of the bladder kid open. 

E E. Briffles in the ureters where they open into the 
bladder. 

F F. The lymphatics. 


LV. Eclipfes 
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Read December 21, 1769. 

LV. Eclipfes of Jupiter’s Firfl Satellite, 
the Eclipfe of the Moon, and Occultations 
of Fixed Stars by the Moon. Obferved 
at the Royal Obfervatory at Greenwich, 
in the Year 1769. Communicated by the 
AJlronomer Royal. 


Apparent time* 


1769 



h 

t 

ft 

March 

z 9 

In*. 

12 

25 

7 

April 

12 

1m* 

16 

16 

8 

April 

20 

Im. 

*4 

35 

* 7 i 

May 

l6 

Em. 

u 


s 5 

35 

June 

8 

Em. 

9 

40 

36 

June 

*5 

Em. 

11 

35 

33 

July 

1 

Em. 

9 

5 <= 

24 


with a z feet refledor of Short’s conflr* 
with a 2 feet refledor of Bird’s conilr* 
with a 2 feet reflector of Short’s* 
with a 2 feet refledor of Short’s, 
with a 6 feet refledor of Short’s* 
with a 6 feet refledor of Short’s, 
with a z feet refledor of Short’s* 

Air a little hazy. 

with a 2 feet refledor of Short’s* 
Jupiter very clear. 


ECLIPSE OF THE MOON. 

Obferved with a 3§ feet achromatic treble objed glafs telefcope of Dol*~ 
lond, with leaf! magnify ng power 30 times; and a 2 feet refledor of 
Short’s., with Ieaft magnifying power 60 times* 

Apparent time. 

1769 h / " h t ft 

Dec; 1 2 16 57 13 16 57 9 Beginning of eclipfe. 

1733 , The jfhadow firfl touches Kepler. 

17 3 33 bifl'eds ditto. 

17 4 3 17 .3 35 covers ditto. 

Apparent 
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i/f'9 
Dec. 12 


Apparent time, 
h / // h f m 

z 7 9 19 

17 10 32 17 10 30 

17 13 22 

>7 J 5 54 n r 5 18 

17 l6 56 

17 iB 20 

17 20 1 

17 26 1 17 26 5 

17 30 £2 

17 32 58 17 33 20 

*7 35 *7 

17 36 17 17 37 5 

17 39 42 

17 40 17 17 4° 43 

17 45 14 

17 53 9 J 7 53 38 

18 6 52 18 6 55 


The fhadow touches Pytheas. 
covers ditto, 
covers Timochares. 
covers Archimedes, 
touches Er&toflhenes, • 
covers ditto. 

• bifleds Copernicus, 
touches Mare Sereni- 
tatis. 

touches Manilius; 
cove'rs ditto, 
touches Menelaus. 
covers ditto, 
touches Plinius. 
covers ditto; 
covers Dionyflus. 
covers a Ipot between 
Plinius and Pro- 
mont. Somnii. 
bifle&s a black fpot 
furrounded by a white circle in 
Terra Mannse, lying in a lent 
joining Langrenus and Kepler. 


The obfervatfons in the firft column were made by myfelfl,. with the 3§ f. 
achromatic telefcope j and the others by my afliftant W. Bay ley, with 
the 2 f. refledtor. 


<3 C C U L TAT IONS OF FIXED STARS BY THE 

MOON. 

Apparent time, 

h f t* 

April 11 7 24 11 Em. of Geminorum, from the Moon’s bright 

limb. Certain to 5 or 10 ieconds, with Dol- 
; ; load’s 3| feet telefcope. 

May 9 8 14 49 Em. of £ Geminorum,, from the Moon’s bright 

limb, with a 2 feet refledlor, 1 The true emer¬ 
sion is fuppofed to have been about c feconds 
fooner. ^ - 


Mean 
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Mean time. 


Sept. 15 


Sept. 20' 


Sept. 25 - 


8 1 43,3 Im. of i6Pifcium, at D’s bright limb, 

with 6 f. refle&or, ceitain to 1". • 
between 10 22 47,3 and 49^,3 1 

with 6 feet reft. lin>. 2d * Tauri 

between 10 22 50,3 and 51 ",3 | at J> “s bright 1. 

with 2 f. ref. by W. B. J 

10 28 19,6 im. of 1 ft k Tauri, with both te~ 

lefcopes exadliy the fame. 

11 12 -28,2 em. of 1 ft * Tauri, at 3 ) ’s dark limb* 

with 2 feet refiedlor. 

11 16 54,5 em. cf 2d x Tauri, with both telef- 
copes exadily the fame. 

17 24 14,6 im. h Leonis, at D J s bright limb, 
with 6 feet reft. 

. 17 24 12,6 ditto, with 2f. reftedlor, by W, B. 


The ftar was eclipfed to the north of 
the Moon’s center, and the time 
feemed certain to Iefs than a fe- 
cond* with', both telefcopes. 


Mov. 



14 39 3,7 im,of2daCancri, at 3>’s bright limb,. 

with z f. reft. Uncertain to io'\ 
15. 5 49>3 em. at 3) ’s dark limb, in- 

ftantaneous, and the fame with 
both teiefcopes.. 


L1X. 


F f f 
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Read December i, 1769. 

LVX- Eclipfes of Jupiter’s Eirf Satellite , 
q&ith an Eighteen Inch RefeElor of Mr. 
Short’s. Ohferved by Dr. Wilfon at the 
Qlafgow Obfervatory. 

Equal time* Apparent 






b 

r 

// 

//7 

h 

t 

// 

lit 


17 62 

Sept* 

11 

Im. 

10 

55 

33 

21 

10 

55 

33 

2 I 

good. 



4 

Ini. 

11 

1 

58 

— 

11 

*3 

22 

21 

good. 


jfov. 

H 

Em. 

6 

S 

33 


6 

23 

43 

55 

indifferent. 


21 

Em. 

8 

1 

3 i 

38 

8 

16 

39 

good [ly clear. 

1763 

0&- 

23 

Im. 

12 

50 

24 

— 

13 

5 

56 

53 

good, air extreme- 

$ov. 

1 

Im. 

9 

12 

18 

43 

9 

28 

29 

18 

good, like the far- 

1764 

o&* 

25 

Itn; 

16 

s 

48 

— 

16 

24 

40 


mdif.good. [rner„ 

1765 

j?ebr. 

14 

Em*. 

6 

18 

28 


6 

3 

55 


good. 

Inarch 

7 

Em*. 

12 

2 

24 


11 

5 i 

29 


good. 


ftov. 

29 

Im. 





*5 

53 

26 


indifferent. 


pec. 

22 

Im. 


54 

4 

— 


54 

*5 


indifferent. 

2766 

April 

20 


8 

4 

23 

— 

8 

5 

4 i 

i 5 

good. 


Solar ficlipfe. * ' " * ' " 

2769 IVferch 3 1 Beginning 20 58 16 20 54. 15 9 

Gr. obf. 22 19 3 2215 2 

End 23 46 55 23 42 32 


2769 N<> v : 6 , Alt. of D’s 

%»« weft limb* Merid. under limb. 

3 bW % t t) of n 

6 52 6 ±0 47 36+ 


Parts of g6. 

® parts i 


22 1, 14 


Ther* 

IteroiB, without. This is the Only one of the 

inches 6 0 Moon fmee the quadrant 

29,66 49 46 was in order. 


ft. B« .The equation of time made ufe of* is taken from Be la Caille’s 

2 * ■; , 

■ > 1 ‘ , * " Otfer* 
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Ob/cr-vafions of Eclipfes of Jupiter’s Fuji Satellite . 
proper: to be compared with the foregoing ones, in or¬ 
der to determine the Difference of Meridians of 
Greenwich and Glalgow. Communicated by the 
jtjlronomer Royal. 

App. time. 

h f ft 

1762 Sept. 11 Im,. xi 12 43 Surry-flreet, 2 feet refleflor. Fy 

N. Maikelyne. 

oa. 4 Xm. 1131 i Surry-ftreet, 2 f. ref. Obfervecl by 

J. Short. 

Nov. 3 Em. 15 56 37 z Greenwich, 6 f. ref. By C. Green. 

Nov. 12 Em. 12 10 56 Surry-ftr. zf. ref. By J. Short* 

1763 oa. 16 Im. II 27 39 Surry-ftr. 2 f. ref. By J. Short. 

Nov. 1 Im. 9 4.5 25 Surry-fir. 2 f. ref. By J, Shorty 

1764. Nov. 4 Im. 13 337 Greenwich, 2 f. ref. By C. Green. 

Nov. 10 Xm. 14 37 11 Greenwich, 6 f. ref. By C. Green*. 

2765 Feb. 19 Em, 13 46 42 Greenwich, 6 f. ref, ByC. Greerv 

good obfervation. 

Dec. 1 Im. 10 40 11 Greenw. 18 inch. ref. \ 

8 Im. 12 31 34 Greenw. 6 f. ref.. Air | 

very clear. t By N. 

$5 Im. 14 22 3 Greenw. 6-f. ref, [Mafkelyne 

22 Im. 16 12 19 Greenw. 6 f. ref, 

1 24 Im. 10 3927 Greenw. 6 f. ref. J 

2766 April u Em. 11 56- 30 Greenw, 6 f. ref. By J, Dymond; 

N. B. The late Mr. Short’s hemfe, in Surry-flreet,, where fome of the. 
above obfervarious, were made, is 26"! of time weft of Greenwich. 


F f f a 


XVII. Extra® 
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LV1I. ExtraSi of a Letter to the Reverend 
Nevil Mafkelyne, AJlronomer Royal, from 
Mr. Benedict Ferner, F. R. S. Dated 
Stockholm, June 9, 1769. Tran fated 

from the French. 


Sir, 


Read Bee, 2 

, 1769- 



A M more furprized that the times of 
the con tads of Venus and the Sun’s 


limbs, obferved here, by different obfervers, with 
different inftruments, agree fo near together, than I 
am at their difference ; for the nearnefs to the ho¬ 


rizon, and the extraordinary quantity of vapours 
with which the atmofphere was then loaded, not 
■only caufed the limb of the Sun to tremble and un¬ 
dulate, but alfo gave it, if I may fo exprefs myfelf, 
'the form of a large faw, the eminences being lu¬ 
minous and the cavities black, which fhifted places 
‘like the waves of a tempeftuous fea. 

There was no reafon for fixing the moment 
of the ingrefs of Venus fooner than {he had made 
a greater cayity in the limb of the Sun than the 
depth: of the vvaves or black notches; and then 
one might ‘fee very fure of the fad: but certainly at 
that time fome feconds rauft have been paffed 
from the beginning of the ingrefs. Therefore, I 
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am- very well perfuaded, that 8 h 24/ g" apparent 
time, which I took for the beginning of the ingrefs, 
is four, five, or feven feconds too late. I hoped 
to fee the internal contact with hi ore certainty; 
but I was mistaken; for I found- as great difficul¬ 
ties there, though of another kind. When I judged, 
by means of the circular figure of.the Sun’s difc, that 
Venus fhould be intirely within the Sun, I could not 
yet fee the luminous culps of the Sun join together be¬ 
hind Venus, who, on the contrary, appeared to carry 
the limb of the Sun along with her, which appeared 
to bend towards Venus, leaving a black cavity in his 
limb; and a moment after, when 1 thought I faw 
the whole body of Venus in the Sun, a little black co¬ 
lumn appeared to proceed from Venus towards the 
imaginary limb of the Sun. The whole of this phe¬ 
nomenon was certainly, in my opinion, the effedt of 
the tremors of the limbs of the Sun and Venus; but 
I took 8 h 4i / 48 /V for the moment of the internal 
•contad, when the thread of the Sun’s'light clofed be¬ 
hind Venus. 

The limbs of Venus were, at leaft, as tremulous 
and ill defined as thofe of the Sun. Sometimes Ve¬ 
nus had black eminences, which projected fo much 
that they were not unlike a pointed truffie. The 
Aril notch made by Venus in the Sun was not round, 
but refembled an obtufe angle. The diameter of 
Venus, which was perpendicular to the Sun’s limb, 
appeared the greateft while Venus was paffing over 
the Sun’s limb 5 but after Venus had palled the Sun’s 
limb, the fame diameter appeared the fmalleft j lo that 
Venus prefented herfelf in both thefe cafes under an 
oval form, bat in contrary diredions. 

Clouds 
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Clouds hindered us from obferving the beginning 
of the eclipfe of the Sun 5 but I obferved the end of 
the eclipfe, at io h 4' 53" apparent time, with an 
achromatic telefcope of Dollond, of 10 feet, magni¬ 
fying 1 96 times} the fame telefcope which I ufed in 
obferving the tranfit of Venus. The difference of 
meridians between Stockholm and Upfal is V 40" of 
time. 

I have the honour to be, 
with the greateft friendfhip and effeem, 

Sir, 

'Your moll obedient, 

humble fervant, 

B. Ferner. 


LVIII. Qhfe*~ 
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LVIII. Obfervations of the "Trcmfit of Venus 
over the Sun, on June 3, 1769; and the 
Eclipfe of the Sun the next Morning ; 
made at Eaft Dereham, in Norfolk, by 
the Rev. Francis Wollafton, F. R. S. 
FxtraSled from fame Letters addrejfed 
to the Rev. Nevil Mafkelyne, F. R. S* 
and Ajlronomer Royal. 


Read bee. n, H E telefcope I ufed was a reflector 

I?69 * JL of Short's, of 12 inches focus, with 
a power that magnifies about 55 times. My clock 
was made by Holmes. It efcapes dead feconds, has a 
pendulum with a wooden rod, and is firmly fattened 
to a ffack of chimnies in the room Where I obferve.. 
I had lately received it from London, and regulated 
it by tranfits of the- Sun and Ears, taken with a tranfit 
inftrument of a peculiar kind (defcribed at the end of 
this account) $ andalfoby equal altitudes of the Sun, 
taken with another inftrtimelit pf my own make. By 
feveral tranlits of the Sun and fixed Ears, ohferved in 
the latter end of May and the beginning of June, I 
"found I had brought it to go at the rate of mean folar 
time very nearly, i. e. lofing but i 1r in 14 days $ ana 
by tranfits of the Sun, it appeared to be i /; ,5 tbo flow 
Ibr mean time, on the third of June. Bttt by a meah 

^ ©f 
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of 8 days obfervations of equal altitudes, taken in 
June and the beginning of July, the clock appeared 
5^,2 flower than was found by the tranfit-telefcope, 
which was not perfeaiy adjuftcd; though, as its error 
continued always the fame, it was very fufficient for 
determining the rate of the going of the clock. 
Hence, on the day of the tranfit, the clock was 6",y 
or 7" too flow for mean time; and the obfervations 
that follow are corrected accordingly. 

In watching for the firft contaCt of Venus, I kept 
my eye on the Sun’s edge where the contaCt was ex¬ 
pected ; keeping that point nearly in the center of 
my field j and the firft im.prefifion which I faw 
(without any penumbra or atmofphere that I could 
perceive) was. at y h iz' 32" by my clock, or 
y h 1 2 r 3 9" mean folar time. I looked particularly to 
fee whether the reft of the Planet were vifible while 
only part was on. If I faw that, it appeared as a 
portion of a larger circle: but I think I.fhould not 
have obferved it at all, if I had not looked for it. 
The dark part on the Sun did not appear to me with, 
a fmooth edge; and yet I could not difcern any un¬ 
dulation in it r but the clouds obliged me to Aide my 
fmoaked glafles fo often, it interrupted me much. 
I then tried nay ftrongeft magnifying power of 1 io,, 
but to no purpofe for there was an undulation op 
't&e Sun’s edge,, by that time,, fo great, that X thought 
if beft to return to the former power of 55. ' Before 
the internal contaCf, at about y h 24', I loft the Sun 
entirely, and^ jtJjough there were a few breaks in the 
clouds, he Beyer appeared more that evening,, ^ 

‘ As to the eclipfe .the next mprfikjg, ’T faw 
j^uare ; thqugh at firft there were ma% 

' ’ '' ' : . ''‘ :w ''' ' '' "fiying 
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'flying clouds; which, however, did not deprive me 
of any obfcrvation. I was capable of making. It be¬ 
gan here at i8 h 42' ty" by the clock, or i8 h 42 / 
24." mean time (a cloud had juft pa fled $ but I can 
be fure it was not vifible 2" or 3^ before) 5 and it 
ended at 20 h 2%' 1" by the clock, or 2o h 2%' %" 
mean time. I ufed the magnifying power 55, as I 
had done for the tranfit. As I have no micrometer, 
the beft method I thought I could take to obferve 
the phafes of the eclipfe, was by the immerfions and 
emerfions of the Ipots ; which, if there were compa¬ 
rative obfervations in other places, might meafure 
them better than any inftruments I have. The 
fcherne annexed fhews the fituation of the fpots, as I 
judged of them by my eye and the obfervations 
that follow refer to the numbers in the drawing. 
Tab. XVII. fig. 1. 

Mean time. 

h ' rt 

18 42 24 Beginning of the eclipfe. 

44 37 Spot 1 immerges. 

jg> 3 if The nebula of fpot 2 begins to im- 
merge. 

4 47 Spot 2 quite immerged, but not the 
nebula. 

14 56 Spot 3 immerges. 

16 44 Spot 4 immerges. 

18 50 Spot 5 immerges, 

19 29 . Spot 6 immerges. 

24 56 Spot 7 begins to imrlierge. 

25 22 Spot 7 immerges entirely* 

30 21:: Spot 1 immerges. : ; 

. Von. LIX. G g g - Mead 
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Mean time. 

h / // 

19 33 50 Nebula of fpot 9 begins to immerge- 
34 14 Spot 9 begins to immerge. 

34 51 Spot 9 immerges entirely. 

35 3 Spot 10 immerges. 

42 31 Spot 8 immerges. 

45 8 Nebula of fpot 2 begins to emerge- 

45 52 Spot 2 emerges entirely. 

46 57 Nebula of fpot 2 emerges entirely. 

59 22 Spot 4 emerges. 

20 o 10 Spot 5 emerges. 

1 38 Spot 3 emerges. 

4 50 Spot 6 emerges. 

11 35 Spot 8 emerges. 

24 53 Spot 9 emerges. 

26 22 Spot 10 emerges. 

28 8 The eclipfe ends. 


The fpots «• and N° 8 were not vifible (or over¬ 
looked) on the Saturday morning, when 1 took a 
drawing of the others j but I think I may be fure were 
both feen that evening. The fpot a certainly was 
not vifible the next morning, though N° 8 and all 
the reft were : and, as far as.I can recollect, that was 
its true fituation. But, as the Sun did not break out 
till a few minutes before 7, and was quite gone be¬ 
fore the internal contact, I had no opportunity to 
watch it.. The roundnefs and blacknefs of that fpot, 
at firft fiagg^fted a fufpicipn of; its being a fatellite of 
Venus: butasthis is not corroborated by any,other 
accounts, it is probably a miftake. The two , wires at 

right 
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right angles to each other, exprefs a horary circle, and 
a parallel of the equator (the telefcope moving in the 
plane of the equator) ; and ferve to drew the lituation 
of the fpots in general. The other is an oblique 
wire, the correfpondi-ng one having been taken out a 
few days before, in order to leave the field more 
dear. 

As to my latitude, I have tried it different 
ways with fuch inftruments as I have; but what I 
trailed to moll, were the zenith diftances I took of 
a. Cephei and « Cygni at one time; and n and g 
Urfae Majoris at another (for fome nights fuccef- 
fively) with my tranfit telefcope; from which I 
fufpend, a plummet; at a certain diftance from the 
quadrant underneath, one of whofe radii becomes 
thereby a tangent; which being graduated, I, cal¬ 
culate by it the diftance of liars near the -zenith, 
and correct the error? of collimation by taking 
them - both ways. I have likewife taken liars both 
ways, with my equal altitude quadrant, which in¬ 
deed is a'very imperfedt inllrument for that purpofe : 
but, hyffcaleuiating the mean, k turns out much the 
fame as by the other method, viz. -52° 40' 20" 
northj : ' - - 

The other figure (2) is a Iketch of my tranfit-te- 
lefcope; which you enquired after. The principle 
it goes Upon is this: the center of the objedt-glals 
remains immoveable, while the telefcope (by crofs- 
akes at ri'ght angles to each other, which interiedl at 
that center) hangs as it were from thence,, and has a 
free motion every way; and particularly its motion 
eaft and* well is'freed, as much as poftible, from 
frl&ion. At the focus, where the crols wires are, 

G g g 3 it 
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it is fufpended by a fmooth even catgut, by which 
that end is let down to the altitude required. This 
catgut bears conftantly againft a deep angular 
groove that is cut round the end of the fcrew 
marked A; by which means that end hangs al¬ 
ways from the lame point at all altitudes; from 
whence, the centre of gravity of the telefcope 
keeps it conftantly in the lame plane. This fcrew 
runs eaft and well:; and therefore, when the te¬ 
lefcope is* drawn up to a horizontal pofition, ferves 
to adjuft it to the meridian, by directing the wires, 
to a diftant mark. The fettling of that meridian 
mark is certainly the fame in this as in other tranlit- 
inftruments j and perhaps mine is not exa&ly right. 
But I fufpect my inftrument errs in another particu¬ 
lar ; that the line of collimation does not run par¬ 
allel to the interfeftion of crofs axes and the center 
of gravity; which it ought to do. This is owing 
fo bad wprkmanlhip, y^hich a fkilful operator QoqltJ 
eafily fet right; and, when adjufted* I Ihpwkl thinfe 
would not be apt to vary, but would always con¬ 
tinue to defcribe a true vertical, as indeed it jia$ 
proved upon trial ; having always, in this rude 
form, kept to the fame errors at the fame alti¬ 
tudes. • ... " 

The reft of thn drawing, I believe, explaioeit? 
fell: ekceptiftg t^e two curved pieces of pafte* 
.between which, the telefpope is ,dna$$dj 
vsthich aid deigned to keep off the pr that wopld 
■ ( j#i vibrate y 'and .do in effe& take off al|p a 

- in the day time, and as? 

the prpole^ an illuminator ft night. 
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The thought occurred to me while I was ufing 
Lord Charles Cavendifh’s meridian line j to which 
you fee I thus adapt a telefcope ; and there being 
fewer particulars neceffary to be attended to, when 
once redtified, I thought it would be more fervice- 
able in a common building, than thofe tranfit-inftru- 
ments which require fo very fteady a foundation. 

Eaft-Derefiam,. 

June and July, 1769, 


Francis Wollafton* 


UX. Wfep? 
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LXIX. Obfervatbns of the 'Tranfit of Venus 
over the Sun, June 3, 3769 ; made 
hy . Mr. Owen Biddle and Mr. Joel 
Bayley, at Leweftown, in Pennfylvania. 
Communicated by Benjamin Pranklin, 
LL.D.F.R.S. 


■Read Dec. zi, /'~'v N the 26th of May, 1769, Joel 
1 7 6 9 * Bayly and myfelf arrived at Lewef- 

town (on Cape Hinlopen at the mouth of Delaware 
Bay), being ordered there, by the American Philofo- 
phical -Society, held at Philadelphia, for promoting 
ufeful knowledge, to take an observation of the en- 
fuing tranfit of Venus over the Sun’s difc ; and im¬ 


mediately fet about fixing our time-piece, in a houfe 
(which we hired) on the fouth llreet of the town, 
where we were mod likely to be free from interrup¬ 
tion, and had an open view of, the Sun and ftars for 
our obfervations. We fet a ftrong oak poll in the 


ground, to which we fcrewed our clock cafe, refting 
the bafe of it on the, ground, the face of it fronting a 
door which opens to the fouthward, fo as to be con¬ 
venient for ns to hear the beat of the clock, where we 


intended, to fix pijr telefcopes and inftrument for 
taking oqukL We then fet a poll in the 

ground £^.,tjbe; equal altitude inftrument, which was 

1,1 'V* 1 not 
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not Co good as I wiihed, but much better than a Had¬ 
ley’s quadrant, as .we found by experience, and the 
beft we could procure in time for our purpofe. It 
was a theodolite, with telefcopic fights, in which 
there were crofs hairs j it had a fpirit level to adjuft 
the plain of the inftrument horizontally 5 and alfo 
one applied to the telefcope parallel with its axis, and 
at right angles to the other fpirit level. By means of 
thefe two levels and adjufting fcrews, we found we 
could adjuft it very nearly, the inftrument being a 
very good one of the kind. With this we fet our 
clock, by taking equal altitudes of the Sun, which we 
corre&ed by the tables publifhed in a pamphlet, in- 
titled, Inftrudlions relative to the enfuing Tranfit 
of Venus, &c. by the Rev. Mr. Nevil Mafkelyne. 
The 27th, we got fome good correfponding altitudes 
of the Sun, by which we fet our clock j and took 
equal altitudes of fome of the fixed ftars, to prove- 
the rate of our clock. After this it continued cloudy, 
with' rain at times, and a high wind at north-eaft, till 
the 31ft, when the clouds broke a little. During 
this time, we employed ourfelves in meafuring"the 
diftance of our place of obfervation from the Rone 
fixed at the beginning, or eaft end, of the eaft and 1 
weft line, which is the boundary between the three 
lower counties and Maryland, and is fituate on Fen¬ 
wick’s Ifland j the latitude and longitude of this 
place being accurately-determined by Meffieurs Dixon 
and Mafon. 

The meridional difference of the latitude of the 
place of our obfervation, north from Fenwick’s Ifland; 
at'the beginning of the eaft and weft line, as before 
deferibed, being the eafternmoft end of the fouthern 

boundary- 
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'boundary between the lower counties and Maryland, 
is 19' 41" 24 /"; and the meridional difference of 
longitude of the place of our obfervation, weft from 
the point aforefaid, in Fenwick’s ifland, </ 45 v of a 
■degree. Thefe data, with the latitude and longitude 
of Station Point, will determine exactly the place of 
obfervation. 

June 2, the weather being clear, had good cor- 
refponding obfervations of the Sun. 

June 3, the weather being remarkably fine, had 
good obfervations to fet our clock. About 12 o’clock 
began to diredt our glaffes to the Sun, keeping it 
continually in the field from then to the time the ob- 
fervatioh was paft. We agreed to wateh. our te- 
lefcope one minute in turn, till about feven or eight 
minutes before the contadl Was expedted, left, by too 
•fteady an attention to the glaffes, our fight fhould be 
impaired, fo as to difable us from difcerning the 
oontadt clearly. I had left my telefcope the minute 
preceding the eontadt, intending to apply myfelf 
ffeadily to it, from the next minute, until the obferva¬ 
tion was paft; and when the 48th fecond was called, 
I applied myfelf to the glafs, and by the time three 
feconds were elapfed, I perceived, on that part of the 
Spn’s limb where I expedted the eontadt,, a fmall im- 
preffion, which proved to be the limb of Venus in 
eontadt with the Sun. All the limb of the Sun, 
which appeared at that time in the field of the te- 
lefcope, had a fmall undulatory motion, which, I 
owing to denfe vapours, which arofe 
at that place, being near* the fea. At Venus’s firft 
: ;^)earfbce'/^£me ?: like one of thofe 

waves on. the limb ot:jbordef bf thc. Sun, increafed in 
"O .■ /1 -'. ’ ’■ fo 
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fo fmall a proportion, that I remained doubtful for 
feveral feconds, whether it was any thing elfe; thus 
it continued, making a deeper impreflion, with that 
tremulous motion, for about ten feconds, when the 
tremor where Venus was in contact ceafed, and the 
indenture was truly circular, with an even termi¬ 
nation. 

My abfence from the telefcope, juft before the 
contact occurred, deprived me ©F an opportunity of 
judging whether there was any appearance of an at¬ 
mosphere preceding the weftern limb of Venus In 
contact j but when Venus had entered nearly one 
half of its diameter into the Sun’s difc, my compa¬ 
nion and myfelf faw a luminous crefcent, which 
enlightened that part of Venus’s circumference which 
was off the Sun, fo that the whole of her circum¬ 
ference was vifible, but did not continue fo until rhe 
internal contadt j and at the time of the firft internal 
contact, the eaftern or external limb of Venus feemed 
to be united to the Sun’s limb by a black protu¬ 
berance jpr ligampnt, yyhich was not broke by the 
entrance of the thread of fight, till four feconds after 
that the regular circumference of Venus feemed to 
coincide with the Sun’s. 

The telefcope I made ufo of for viewing the tran- 
fit, was a reflecting one, belonging to the Philadel¬ 
phia Library Company, the fpeculums of which 
are 2f feet apart, and the lenfes in the eye tube 
four inches apart j it was the leaft magnifying powe£ 
thatlufed, as I found the tremulous motion too mdch 
magnified by the other power. The, fmall One was 
iri, good order, and defined the/Sfiff s limb, ahdLi|fofs 
on its difc, very clearly-f T had applied a polar axis 
^‘Vo&.LIX, Hhh to 
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to it, and made fome rack-work, by which I' could’ 
keep the fame part of the Sun’s limb in the field 
with eafe j my companion was not fo well provided 
with a telelcope, the one he ufed being of Dollond’s 
refracting glafifes of 4! feet. This we fixed, with a 
ball and focket, to a poft, by which it was eafily di¬ 
rected to the Sun. Thus furnifhed, we found the 
contacts to take place as follows, reduced to mean 
time* 

' h. f n 

Owen Biddle’s External contaCt at 2 11 53 

Internal one at 2 29 53 

Joel Bayley’s External contact was! 

loft by an accident, but feen by him, >2 12 15 
after U had. tkfcen place, at J 

Internal ditto 2 29 53 


It mull be noted, the internal contaCl, given by 
Owen Biddle, is at four feconds before the thread 
of light had broken the dark ligament or protu¬ 
berance, *by which Venus’s limb was united to the 
limb of the Bun, that being the time he eftimated the 
two limbs to be in contaCt. 


The internal contacts, we think, may be relied on j 
the external happening fooner than CxpeCted, occa- 
'fiojied a^ddnfet at its appearance, Which made the*ex- 
aa jc^Qnd; of its appearance a little uncertain. 

tWi "Hi. v * * Signed, , \ 

u 0< ? e “. W e r 

. W uh s, 4 i V *'1 >. » * ’ 

Cppy, .taken m hafte,. ;S f)^|j.Ae ( bpaes examined by 

,-,??! ; ’ ‘ ,;GvwsiBi$le. , 
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The times of the contacts of Venus with the 
limb of the Sun, as feen by Owen Biddle and 
Joel Bayley on Cape Hinlopen; with the true 
difference of latitude and departure of the place 
of their obfervation, from the Middle Point be¬ 
tween Fenwick’s liland and Chefopeak Bay, are 
as follows, viz. 

h r rr 


External contact at 
Internal contad at 


2 ii 53 
2 29 53 


| mean time 


The difference of latitude of then 

place of obfervation, north of L 21,93 miles 
- Middle Point. J 

The meridian diftance of tile's 

place of obfervation, eaft of i 30,6356 miles 
Middle Point. J 

The latitude and longitude of Middle Point were 
taken by Meffieurs Dixon and Mafon, and, as we 
fuppofe, communicated to the Royal Society, but 
we are not yet acquainted with k. J 

N. B. As we are not acquainted with the exadfc 
meafure of a degree of latitude, agreeable to the 
above gentlemen’s meafurement, we have fent the 
difference of latitude and longitude in miles, and 
decimal parts, as it may be reduced to greater cer¬ 
tainty thereby. 

■i * / f ;tW J 

H h h 2 ‘ Remarks 
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Remarks by the Astronomer Royal. 

From the data given above, and the length of 
a. degree of latitude, found by Meffieurs Mafon and 
Dixon, in thefe parts = 68,896 English miles, the 
difference of latitude of JLeweftown and the Middle 
Point above mentioned (which is the lame with 
the point A; fee Meffieurs Mafon’s and Dixon’s 
mealure of a degree, Philof. Tranfadt. vol. LV 1 II. 
p. 276) is 19' 53" j but the latitude of the point A 
was found, by Meffieurs Mafon and Dixon 38° 27' 
34 7/ j therefore that of Leweftown is 38° 47' 27" 
north 5 and the difference of its meridian, and that 
of the point A, or their difference of longitude, is 
34 / o // =2 / 16" of time, Leweftown being to the 
eaft. But if the difference of longitude of Lewef- 
town eaft of* the Stones on Fenwick’s Ifle be fup- 
pofed truly given, in the former account, 5' 45'"' of 
a degree, then the difference of longitude of Lewef- 
. town and the point A will come out about 1 ' of a 
degree, or 4 /,/ of time lefs; for Mr. Dixon acquaints 
me, that the diffance of the Stone on Fenwick’s Ifle, 
eaft of the point A, is 35 Englilh miles wanting 
100 yards. Now this is equal to 3c/ 26 v of a 
great arete = 3.8/ 51of longitude.; from fdhich 
^b»a<3:iiig.5 / -,45 // ,- there remain 33*6" for differ- 
. #pbe of, longitude of Leweftown and Point A*- 
its 2 A of time, or 3"4 lefs than found before 
latter l take to be neareft the truth. If 
this be lb, Leweftown is very, nearlyunder the fame 
meridian with the fouthernmoft part of the city of' 
lliiladelphia,.. or more, accurately 13" of longitude, 
v'" * < ’ aniwering 
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anfwering to i " of time, eaft of it. For, by Meffieurs 
Mafon’s and Dixon’s meafure of a degree, the point 
N (fee Philof. TranfadL Vol. LVIII. p. 276) is 
2' 19" of longitude weft of the point A; and 
N, by meafurement, is 31 Englifh miles due weft of 
the fouthernmoft part of the city of Philadelphia, an¬ 
fwering to 35'' 12" of longitude; from which fub- 
tradting 2' 1 p / ' , J there remain 32' 53 // , anfwering to 
2 / 1 i"i of time, for the difference of longitude of 
the- fouthernmoft part of Philadelphia, eaft of the 
point A. But Leweftown is found- above to be 
33' 6 ' A of'longitude = 2 / 12 "§ eaft of the point A, 
and confequently is 13" of longitude, or about i" 
of time eaft of the fouthernmoft part of the city of 
Philadelphia. 

Nevil MaOt^lyne. 


LX. Qbfer- 
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LX. Obferwtiam of the Tranfit of Venus 
ever the Sub, made at the Round Tower in 
Windfor Caftle, June 3, 1769. By 

Daniel Harris, Mafter of the Royal Ma¬ 
thematical School in Chrift s Hofpital, and 
F.R.S. In a Letter to the Reverend 
Nevil Malkelyne, B.B.F.R.S. and 
Mflrommer Royal, 


•Sir, 

-Read Dec, 21,y HAVE taken the liberty to fetid you 
j 7 6 9 - my obfervations on the tranfit of 

Venus, as likewife thofe made for afeertaining the 
■going of the clock ; all which I £hould have done 
laft June, when I fent the times of the contadts, to 
■the end that they might, if you thought them wor¬ 
thy, have been communicated to the Royal Society 
•^o^ghf ftur hands i hut, waiting for an opportunity 
■ofufing your tranfit-infiruroent, in order to afeertain 
fife: longitude of Windfor, which you was fo 
■obliging to lend me for that purpofe, prevented} 
and am forry ftill to *fay, that I have not once been 
|§|it, on account of the badnefs of 
<the fee. 1 took it down with 

, ’ms for that. purpofe ■?»■ However, other methods have 
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been made ufe of, and no pains fpared for: afcertain- 
ing that material point, in which I hope I have fuc- 
ceeded, as well as in making the other neceffary ob¬ 
fervations ; and {hall be happy if they meet with, 
your approbation, and in any way tend to affift in, 
determining the grand point in queftion. 

My fituationfor obferving the tranfit, and making 
the previous obfervations, was extremely advantage-, 
ous ; all of which were made within hearing of the. 
clock, which was a good regulator, fixed up in the. 
Round Tower a fortnight before, by permiffion of 
the Governor, his Grace the Duke of Montagu;, 
■who was fo obliging, upon my worthy friend Captain 
Alexander Schomberg’s application to him, by letter, 
in both our names, immediately to give his confent, 
with find orders to his fervants to take care that we 
were not. difturbed in making our obfervations, par¬ 
ticularly on the day of the tranfit; which orders 
were moft. punctually obeyed ; nobody being ad T 
matted into .the Round Tower on that day but our- 
felyef,,.-and two; others, as affiftants ,to watch the 
clock; viz. the Reverend DoCtor Bollock, Canon of 
Windfor, and the Reverend Mr.. James. Townley, 
IJead-maftpr ,of ■ Merchant Taylors School; both 
gentlemen acquainted with the. nature, and ufe of 
^jdftM^p^nical .obfervations., 

. .The-.reg-ulajtpr.was fixed truely perpendieular,.and 
well , fanned. to:thcwaW; q n ^,^°d r of the too m where 
the. ttanfit ,'W#s ; 'to be obferved, and obfervations 
made on hs rate of goings for feveral preceding; days* 
Mhifc'Captain; Schomberg, an, ; officei: r ;,w^ m. 

obfervadqns,, ani^tpgr 
, , fppd';.by '.;wjsic$ 3 tn we found that it loll at’tfte,,rat'd,qf 
V/h * ■ ■" .twenty 
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twenty feconds pet day nearly. The greatcrt: part of 
the altitudes taken lor that purpofe, with a good 
Hadley’s quadi ant, in a faucer of treacle and water, 
covered with your glafs roof, when neceffary, to 
fereen it from the wind, which I found to be of 
great ufe, are herewith inclofed, with their cor- 
lefponding times, &c. which have all been com¬ 
pared feparately, in compliance with your requefl, 
both by Captain Schomberg and myfelf; and which 
I hope will be found to be fatisfadtory. 

As to the longitude of Windfor Caftle from 
Greenwich, which has fo long engaged my atten¬ 
tion, though I have not had an opportunity of as¬ 
certaining it with your tranfit-inftrument, by the me¬ 
thod of differences of azimuths, which I have long 
wanted to do, yet, notwithftanding, by a mean of 
feveral bearings of St. Paul’s, taken from the corner 
of the terras, near the dial, with a good theodolite, 
and found fo be N.'&'i® 30' from the true meridian, 
and'tbe difference Of latitude between that cathedral 
and Windfor Caftle 2f geographical miles, think it 
may be very nearly determined; and in the follow¬ 
ing manner. 

The latitude of St. Paul's, or, which is the lame 
thing,’of the Royal Mathematical School fo Chrift'a 
' Hofpitah by the mean of a great number of obferva- 
1 timet to be 51 0 30'f N. and by a mean of 
feforal double altitudes of the San, taken in a faucer 
fereened from the wind, I find 
*° be a8/| 

.places ' ir, af * geographical ; fhlies j with , ty’hfch, : arid 

PafuFsftoiB the 30%, 

'• (variation 
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variation 2of degrees allowed for), I make the dif¬ 
ference of longitude between them (by Mercator) to 
be 301 miles, which is equal to 2.' 2" of time : and 
recolle&ing your mentioning to me Dury and Bell’s 
aCtual Survey of London and its environs for 30 
miles, as of fome ufe for the purpofe, .1 have looked 
over it, and find by that, that the diredfc difiance be¬ 
tween Windfor Caftle and St. Paul’s, London, is 22 
fiatute or meafured miles: and by another Survey of 
the fame kind, done by Kitchen, I find the diftance 
between thofe two places to be very nearly the fame. 
Therefore, with this diftance of 22 miles, equal to 19 
geographical ones, and the difference of latitude, by 
obfervation, between the two places z\ miles, I find 
the departure to be 18,8 miles, which gives 30,2 
miles of longitude, equal to 2' 1" of time, agreeing 
within a fecond to the former method. 

The difference of longitude, or difference of meri¬ 
dians, therefore, between the Round Tower Wind¬ 
for Caftle, and St. Paul’s, London, I think I may 
venture to put at 30I miles, or z r 2!' of time; 
though I am perfuaded, if any thing, it is rather 
more than lefs; to which if we add the difference 
of longitude in time between St. Paul’s and Green¬ 
wich, which is 22'%, it will give 2' 24"! of time 
for the difference of longitude between the Round 
" .Tower at Windfor Caftle, and the Royal Obfervatory 
at Greenwich. 

I cannot help obferving, that the only inconvenient 
circumftance, daring the time of obferving thetranfit, 
was the wind; which, blowing rather hard, and di¬ 
rectly into the telefcope, together with the fmallnefs 

Vql.LIX. lii of 
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of the Sun’s altitude at that time, made the limb fo 
very ill defined and undulating, that it is poffible 
shere may be an error of five or fir feconds, at leatt, 
',n the time of the external contadt: being anxious, 
therefore, of having the internal contadt as exadt as 
poffible, I changed the magnifying power of my 
telefcope from that of 125 times, recommended by 
yourfelf, to that of 55 times* the leaft of all, which 
fucceeded beyond expedtation} - for by this means 
that undulating motion of the Sun’s limb was 
greatly reduced, though not entirely taken away,, 
appearing much better defined than before, as did 
likewife that of the Planet Venus ; infomuch that 
the error, if any, in the time of the internal 
contadt, by which I mean the completion of the 
thread of light formed by the Sun’s circumference,, 
cannot exceed three feconds. The obferving of the 
two contadts with fo different magnifying powers as 
that of 125 times and that of 55 times, muff occa 
fion fome difference in the times, and duration be¬ 
tween the two contadls, to what they would have 
been, had they both been obferved with the fame 
magnifying power ; which is to be allowed for. 

Venus appeared remarkably protuberant on her 
upper limb, both before and at the time of her in¬ 
ternal contadt, which went gradually off foon after,, 
hut did not, though I earneftly attended to it, ob- 
ferve any thing like an atmofphere about her, 

1 Be pleafed. Sir, to- accept of my beft thanks 
for the ufe of your glafs roof and tranfit-inftrument, 
as likewife for your very obliging and ufefiil 
communications, at different times,., on' the preferit 

■ fubjedt. 
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fubjeft, which I {hall always have the molt grateful 
fcnfe of ; and am, with real efteem. 


Sir, Your much obliged, 

and moft obedient, humble fervant. 


Royal Mathematical School, 
in Chrift’s Hofpital, 
Dec. 21, 1769. 


Daniel Harris, 


Times of the conta&s of Venus with the Sun, as obferved front 
the Round Tower, in Wind for Caftle, by permiflion of his 
Grace the Duke of Montagu, June 3, 1769. 


Latitude 51° 28'i N. and longitude o! 24"! in time, W. from 
the Royal Obfervatory at Greenwich, 


By the clock. 

h / tr 


Mean time, 

h r ft 


The external contact of Venus 1 

with the Sun, J 7 4 30 

The internal contact at 7 22 38 


7 06 14 p. m. 

7 24 22 


Duration between the conta£fs, the dock being; 1 0 o 

, n r - 6 lo IO 08 

I 44 too flow for mean time, j 

® Venus’s diameter meafured 3 different times o 59^ 


Chords meafured parallel to the equator. 

Venus’s weflern limb from the Sun’s eaftcrn 7 
limb, at y h 46' 04" mean time 
Venus’s eailern limb from the Sun’s weftern^ 
limb, at 7 h 47' 04/' mean time / 

•Neareft difhmce of Venus’s lower limb from 1 
the Sun’s limb, at 8 h o' 15", the lafl: of her J 
The Sun’s horizontal diameter (at 30') 

Note, Thefe observations were made with a good, regulator, 
made by Binning, of Windfor ; an 18 inch rcfle&or, made 
by the late ingenious Mr. Short, and a double obje£t glafs micro¬ 
meter, made by Doilond. , 

* The very fame that I made it at the tranflt, 1761, 

I i i 2 An 


3 4*1 

13 16 

2 49 
31 42 
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An account of the methods ufed to afcertain the going of a 
clock, fixed up in the Round Tower at Windfor Cattle, in 
latitude 51 0 28'J N. from the 30th of May to the 3d of June 
following, 1769. 


$ May 30 

h 

at 4$ P* 


5 May 31 
at 8| a. m. 


% June 1 
at si P* 


? June 2 
at 8| a, m. 


T? June 3 
at 8J a. m. 


Ditto* 
at4J p. m. 


r By a mean of three double altitudes of the Sun*s 
center, the limb not being well defined, taken 
with a good Hadley’s quadrant, made by Adams, 
in a faucer of treacle and water, fo placed within 
the room as not to bedifturbed by the wind, af¬ 
ter having worked each feparately, I found the 
dock to be 3' 18" too flow for the Sun, and 
o' 25'' too flow for mean time. 

"By a mean of four double altitudes, 
of the Sun’s upper limb, after being 
worked feparately, found the clock too 
flow for mean time 

And by a mean of 3 correfponding alti- 
^ titudes the fame afternoon 



f * By a mean of 4 altitudes, worked fepa* 
l rately, too flow 


/ 


("By 9 different altitudes of the Sun’s up- 
| per limb, all worked feparately, and 
J taking the mean, found the clock too 
flow 

And, by a mean of 3 correfponding aid- 
^ tudes, the fame day 

{ By the mean of two altitudes only; 
the weather not permitting more, 
made the clock too flow for mean 
time 


} 

i 


'‘The fame afternoon, the weather being- 
extremely fine, by 4 more double al- 
titudes of the Sun’s upper limb, work¬ 
ed feparately, and a mean taken, found 
** the clock too flow for mean time 


1 00 

1 i6J 


1 17 


x 26 


x 42 


* Wound up the clock juft before thefe altitudes were taken, which 
might affed it fbmething, although a regulator. 


By 
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fBy 4 more double altitudes an hour after,-* 

the weather being exceeding fine, tho ? j / /f 
I2 June 3 ^ windy, which obliged me toufe the glafs l 

at p. m. roof, by working all of them fingly, f * 

and taking a mean, made the clock toe j -- 

- ilow for mean time J 

By all which it appears, that the clock loft of mean time, 
from the 30th of May to the 3d of June, inclufive, at the rate of 
19I feconds per day ; and by the laft fet of obfervations, at the 
time of the tranlit, 1 fecond per hour. 


Some of the foregoing double altitudes, with their correfponding 
times as fhewn by the clock, and the xefults, are here 
fubjoined. 

§ June 2 The weather very fine. 


Times by clock. 

Double alt. 

O’s u. 1. 

Cl, too flow. 

h f tf 

• / 

r 

n 

At 8 25 55 a. 

m. 81 06 § 

3 

41 Ja 

— 28 45 

81 sH 

3 

43 g 

— 33 47 

83. 301 

3 

49 - 

— 40 13 

8 5 * 9 § 

3 

39 f - 

— 43 35 

86 23f 

3 

49 ^3 

— 46 37 

87 l6 

3 

47 I 

— 54 ' 35 

89 35 

3 

51 ^ 

— 56 30 

Ditto center 

3 

44 g 

— 58 07 

D° lower limb 

3 

5 1 O- 


9 )“ 4 H 

By the mean of all, clock too How for the Sun 3 46 
Equation of time *-2 29! 

Clock too flow for mecn time 1 i6| 


Correa 
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Correfponding altitudes 3 taken the fame day. 
Times by cl* Don. alt* 

Jj / f l Of fa f ft f tf 

At 8 5 18 74 50 up.limb 3 47 44 1 05I 

8 8 32 75 54§ 3 44 * %=> 

.8 11 .44 76 53 3 4° 3 8 1 2 5f 

3)3-£i 

.By a mean of the three, cL too flow for m. time i 17 


1 q June 3 The weather very cloudy, and likely to 
IX alt.. 

1 x t tf or rtf 

At 8 15 47 a. m. 78 16 up.limb* 3 49 

8 18 17 79 02 ditto* 3 43 

;C1. too flow for the Sun, by the mean 3 46 

Equation of time 2 20 

Clock too flow for mean time. *1 26 


Again, 

At 4 is 38 p. m, 67 31! up.limb. 4 02 

, - 14 21 6b 44 3 s * 

*-r 16 51 - 6c -54 ■ 4 or 

— T9 Ol ' 65 14 4 03 

4)*S 57 

By the wean, clock too flow for the San 3 59$ 

Equation of time — 2 17 

■ “ too flow for mean time 1 42 


Again, 


clock too cl. too 3 cl. too 

flow for flow for 3 ' flow for 

the Sun, the Sun m, time 



/ ti 
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Again, Double alt, 

% f u o / 


At 5 11 35 

48 56 up..limb. 

4 01 

*— 14 05 

48 o8| 

4 01 

—- 16 19 

47 28 

3 59 

— 18 27 

46 48 

3 57 


4)15 5 s 


Clock too flow for the Sun 3 59! 

Equation of time —2 161- 

Clock tpo flow for mean time 1 43 


Clock too 
flow for the 
Sun* 


tXL. Vbfar- 
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Received July 8, 1769. 

LXI. An Attempt to elucidate two Samnite 
Coins , never before fully explained. In 
a Letter to Mathew Maty, M. D. Sec . 
R . S. from the Rev. John Swinton, B. D. 
F. R. S. Cuftos Archivorum of the XJni-' 
verfity of Oxford, Member'of the Academy 
degli Apatifti at Florence, and of the 
Etrufcan Academy of Cortona in Tufcany. 


I. 

Good Sir, 

Read Dec. y,r | \ H E find of the coins I propofe to 
1769 ! JL confider here is a Samnite dena¬ 

rius (fee Tab. XVI. n. 1.) of Papius Mutilus, pub- 
lifhed by Sig. Olivieri and M. Pellerin, with the word 
SAFINIM on the reverfe, in Samnite-Etrufcan cha¬ 
racters } an interpretation of which has, as I appre¬ 
hend, been ineffectually attempted by the Marquis 
-Scipio Maffei, Sig. Olivieri, Sig. Avvocato Pafferi, 
and M. Pellerin. The other has the initial letter 
of the name of a town upon the reverfe, indicating 
the place where it. was ftruck. For that Etrufcan 
* 7 coins 
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coins are fometimes adorned with the initial letters 
of the names of towns, is a point that will admit of no 
difpute amongft the learned. No one will refufe his 
affent to this, who is apprized, that it has been 
allowed by Sig. (i) Olivieri and Sig. (2) Avvocato 
Pafferi, the two greateft proficients in Samnite, or 
Samnite-Etrufcan, literature that have hitherto ap¬ 
peared. What is now remarked has been alfo ob- 
ferved by Sig. Gori, in (3) the very valuable work 
here referred to. 

Thefe pieces, however, are of a fpecies different 
from that of the coins of Papius Mutilus, Tiberius Ve- 
turius, and N i. Lu ponius, of which I have largely treated 
in (4) fome of my former papers. The firft fpecies ap¬ 
pertains to cities, the other to the Samnite, or Italian,, 
commanders, whofe names they bear, for the moft part, 
on the reverfe. Hence it feems, at firft fight, extremely 
probable, that the word safinim, on the reverfe of 
Papius Mutilus’s medal, now before me, cannot be 
equivalent to sabini, the sabines, or samnites, 
the samnites, as fome (5) of the moft celebrated 


(1) Una lettera del Sig. Olivier, el Sig. Mate Earth demy, &c. 
p. 29. In Pefa'ro, 1757. 

(2) Jo. Baptift. Bailer. Pifaurenf. DeNum . Etrufc. Pcsjtanor .. 
in Syrnb. Litterar. Vo!. II.' p. SO, 31- Florentine, 1748. 

( 3 ) Anton. Francifc. Gor. Muf. Etrufc. Vol. II. p.428. 
Tab. cxcvr. cxcvix. Florentine, 1737. 

(4) Philofoph. 'Tranfad. VoLLII. Par. i. p. 28—39. Vol. 
LVIII. p. 253-26*. &alib. 

ft) Annib. degli Abati Olivier. DtJJertax.. Japr. alcun. 
MedagL Sennit, in Sag. di Differtez. . Accademich.&c . di Carton 
Torn; IV. p. 142, 146. in Roma, 1741. Scipi Maff. ap. An¬ 
nib. degl. Abat. Olivier, ubi fup. Peller. Second Supplem. 
aux Recueih des MedailL p. 1—14- A Paris, 1766. 

■ Vol. L1X. K k k 


Etrufcm 
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Etrufcan. antiquaries of the prefent age have not 
fcrupled toaffert; but muft be taken, agreeably to the 
nature and genius of fuch coins, for the name of 
one of the Italian generals, who diftinguifhed himfclf 
in the Social war. 

In fupport of the former opinion, it has been al- 
Iedged, that the Etrufcan plural mafeuline termina¬ 
tion, at the time of the Social war, was im, the very 
lame (6) with the Hebrew; and that there is a moil 
peculiar and neceffary connection between the name 
safinim and the (7) fymbol on the reverfe, which 
accompanies it. But neither of thefe reafons, which 
have been offered, or at leaft fuppofed to be true, by 
two very great men (8), will be admitted by the learned. 
For that the Etrufcan plural mafeuline termination 
was not the lame with the Hebrew, and confequently 
im, in any of the cafes, but at lead: fimilar to the 
Latin, if not the very fame with it, in the later 
ages, of which that of the Social war was one, is 
clearly evinced by the Etrufcan coins, with the 
words (9) icvfini, icvvini, or evgvbini, (10) 
tianvr, teanvr, or teanor, upon them, to omit 
other instances of the fame kind, that might, with 
equal facility, be produced. And that the lym- 

(6) Scip. Maff. ubi fup. M. Peller. ubi fup. p. 11, 12, 13. 

(7) Peller. ubi fup. p. 5, 11, 12, 13, 14. 

(8) Scip. Maff. & Peller. ubi fup. 

(9) Anton. Francifc. Gor. Muf, Etrufc. Vol. II. p. 422. 
Florentiae, 1737. 

(10) Numtjm. Antiq , &c. Thom. Pembroth. et Mont. Go- 
meric. Com. P. 2. T. 88. n. 3. Phikfoph . Tranfai 7. Vol; LII. 
Par. i. p. 37. 


bol 
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bol on the reverfe of the medal I am now upon has 
no neceffary or immediate connexion with the word 
saeinim, attending it, is, I conceive, plain from 
hence, that this very fymbol appears on the reverfes 
of two other Samnite coins, one of the Veturian, the 
other of the Luponian family, by (i i) me heretofore 
explained, with the names of two Italian generals 
upon them. From whence, by parity of reafon, 
and analogy, it will likewife farther follow, that 
the word on the piece now before me may be 
fairly prefumed to be the name of a Samnite, or 
Italian, commander, famous for his bravery, and 
laudable condudt, in the Social war. This, I fay, 
feems extremely probable, not only from the nature 
and genius of the coin itfelf, but likewife from the 
fimilarity and analogy it bears to other (12) coins, 
with the names of Italian captains moft .evidently 
upon them, attended by the fame fymbol that occurs 
on the medal which is the objedt of my attention 
here. But the truth of what is here advanced will, as 
I apprehend, even to demonftration, appear, if we 
confider, with proper attention, the legend on the 
reverfe of a Roman denarius (fee Tab. XVIII. n.2,3.) 
of the Servilian fatniiy, in conjundlion with that on 
the reverie of a Samnite coin of Papius Mutilus, to 
whom appertains the piece I am now endeavouring 
to throw fome light upon. The two hrft of thele 

(n) Philofoph. TranfaSi. Vol. LVTII. p. 253—263. & Vol. 
LII. Par. I. p. 28—39. 

(12) Sag. di Dijjhtaz. Accademuh. di Carter.. Tom. II. 
Differtaz. %. & Tom. IV. Diflenaz, 4. p. i33~-i49. Phi- 
lofoph. Tranfaci. Vol. LII. Par. i. p. 28—39. & Vol. LI. P. ii». 
-p. 853—865. 


Kkk 2 


medals 
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medals are fo perfectly (13) fimilar, that were not 
the characters with which they are adorned different, 
and the caps or helmets worn by two Caftors vifible 
only on one of them, they might abfolntely be con- 
fidered as duplicates of the fame coin (lee Tab. 
XVX n. 2, 3.). Now the Roman denarius has 
preferved the legend serveilim on the reverfe, 
and the Samnite one 1 propofe to elucidate here the 
infcription safinim likewife on the reverfe, in 
Samnite, or Samnite-Etrufcan, letters. As there¬ 
fore serveilim is apparently equivalent to ser- 
veili m., serveilivs marci, or, in the Ro¬ 
man ftyle, Serveilivs marci filivs ; the legend 
safinim may be confidered as equivalent to safini 
m., or safinivs marci, which, in the Samnite 
mode of exprelGon (14), anfwers to the Latin, or 
Roman, safini m. f. that is safinivs marci fi¬ 
livs. Wherefore it undoubtedly pointed at one of 
the Italian heroes, famous for his condu&and bravery 
m the war carried on, towards the decline of the fe- 
wenth century of Rome, by the confederated Italian 
Rates, againfl the Romans. 

That my interpretation of the legend on the reverfe 
of the Roman denarius is agreeable to truth, we.learn 
from the legend on the reverfe of a fimilar denarius of 
the Servilian family (fee Tab. XVIII, n. 4.), now in 
my fmall collection, which is formed of the letters 
p. servilim f., that is p. servilivs marci filivs. 
Whence, in conjunction with the Samnite denarius 


(13} Sag. 4 ! Dijfertaz. Accademicb. di Carton. Tom. IV. 
Differt. 4. p. 133,134. In Roma, 1743. 

(14) Philofoph. Tranfaft, Vol. LII. P. i» p. 35. 

% , (fee 

1 
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(feeTAB. XVII. n.2,3.), we may infer, that the word 
denoting son, amongft the Samnites, was abforbed in 
the genitive cafe of the father’s name, after the man¬ 
ner of the Greeks, as I (15) formerly fuppofed ; and 
that, in this particular, they were even fometimes 
(16) imitated by the Romans (fee Tab. XVIII. n, 3.) 

With regard to the bafinian family, I Ihall beg 
leave to obferve, that it was a family of pretty con- 
fiderable note. We are told by ( <7) Sig. Olivieri, 
that C. Safinius had a hand in the feditions of L. Apu- 
leius, which fo much difturbed the repofe of the 
republic, about the middle of the leventh century of 
Rome. The names of feveral members of this 
family occur in fome of the Latin, or Roman, in- 
fcriptions, published by (18) Gruter and (19) Mura- 
tori, to omit what has been laid on the fame fubjedfc 
by other writers. Sig. Olivieri (20) fuppofes the 
Safinian family might not improbably have been of 
a Samnite origin, and the interpretation of the 
■ word safinim given here feems to add no fmali 
weight to fuch a fuppofition. Nay, we learn from. 
(21) fome of the above mentioned infcriptions, that 

(15) Pbilofoph. TranfaSi. ubi fup. & not. {21). 

(16) Sag. di DijfJertax.. Accademich. di Corton. ubi fup. 

(17) Sag. di Differ tan.- Accad. di Corton. Tom. I Vi p. 144. 

(18) Jan. Gruter. Corp, Infcript .• ex Recenf. et cum Not. fo- 
annis Georgii Grcsvii. ccclxxxvi, 4. cmliii. 5. MLXXV. 2. & 
Mxcxr. 7. 

(19) Lud. Ant. Murator. Nov. Thefaur. Veter. Infcript. &c* 

CCCIX. 3. MDXCIX. 6. MDCCXLIX. 2. & DCCCXLIX. 2. Vid. 

etiam Ind. Univerf. Claff. XVII. Mediolani, 1742, 

(20} Sag. di Dijfertaz. Accademich. di Corton. Tom. IV. 
p. 146. 

(21) Jan. Gruter. ubi fup. cmliii. 5. Lud. Ant. Murator. 
mdccxlix. 2. & Ind. Univerf. Claff. XVII, 


m, or 
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m. or marcvSj was a prenomen ufed by certain 
members of this family, which may be conftdered 
as an additional proof of the truth of what has been 
here advanced. It is true, we meet with no com¬ 
mander of this name in the hiftory of the Social war. 
But then it is as true, that we have very little relative 
to this war handed down to us by the Roman hifto- 
rians. As the war of the Allies was exceeding, 
bloody, and continued near four years ; we may rea- 
fonably prefume many of the Italian generals and 
principal officers to have been cut off in the courfe 
of it, and- to have been fucceeded by others, feveral 
of whofe names have not been mentioned by thofe 
writers who have only juft touched upon that war. 
Had the hiftories of the Social war written by Cor¬ 
nelius Sifenna, L. Lucceius, and others, whofe works, 
excepting a very few fmali fragments, are now' en¬ 
tirely loft, efcaped the ravages of time, we might per¬ 
haps have met there at leaft with the name of this 
general, if not forne account of his exploits in that 
war. But as the matter now ftands,. we muft be folely 
obliged to the very valuable denarius I have been con- 
fidering, which has preferved the name of a family 
not hitherto obferved on antient coins, for the prefer- 
vation of his memory, through fuch a feries of ages 
as has elapfed between the commencement of the 
Social war and the prefent time. 

I muft not forget to remark, that the fmali (22) 
point between the two laft letters of the word 
safinim, on the coin, feems to divide the five pre¬ 
ceding elements from the/laft letter m, and to an- 

(22) Sag. di Differtaz. dccademich. di Carton, Tom. IV 
P- J 33 > J 39 * . 


nounce 
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n ounce m the initial letter of the prenomen of our (23) 
Safinii’s, or Safinius’s, father,, I would rather account 
for the frnall point here mentioned in this manner 
than fuppofe it an accent, as Sig. (24) Olivieri does, 
iince we find fomething fimiiar to this on (25) Pa- 
pius Mutiius’s coins; luch a point being clearly vifible 
(26) there, between the element c, the initial letter 
of the prenomen of Mutiius’s father and the word 
Paapi, that general’s name. This obfervation will, 
perhaps, be allowed to bring no fmall acceffion of 
flrength to the interpretation of the word safinim 
here laid down, and, in its turn, to receive no incon- 
fiderable fupport from that interpretation. 

After maturely weighing the reafons above alledged, 
I would flatter myfelf, that the Royal Society will 
adopt the preceding interpretation, as much eafier, 
more Ample and natural, and even more confonant to 
the genius of fuch Samnite coins as that here ex¬ 
plained, than any of thofe different (27) ones that have 
hitherto appeared, though propofed by four of the 
greateft (28) antiquaries this age, or indeed any other 
age, has produced. To that ^ofl: illuftrious body, 
therefore, I beg leave to fubmit, with the utmofi: de- 

(23) Philofopb. Pranfadi. Vol. LH. P. i. Tab. I. fig. 1. 

P- 34 > 35 - . . . . ’ 

(24) Sag. di Differtaz. Jccademicb. di Corton. ubi lup. p. 139. 

(25) Philofopb. PranfaSl. Vol. LII. P. i. Tab. I. p. 28. 
Sag. di Differtaz . di Corton. ubi {up. 

(26) Philofopb. TranfaSi. & Sag. di Differtaz, di Corton. ubifup. 
p. 133. 

(27) Scip. Maff. ap. Annib. degl. Abat. Olivier, in Sag. di 
Differtaz. di Corton. Tom. IV. p. 142, 146, 147. Jo. Bapt. 
Pafler, ibid. Olivier, ibid. Pellcr. ubi fup. p. n, 12,13. 

(28) Iidem ibid. 


2 
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ference, what has been here advanced ; as well know¬ 
ing, that their determination of the point in queftion 
will be received as decifive by the whole learned 
world. 

II. 

I find in M. Pellerin’s third Supplement, pub- 
lifhed in the year 1767, a denarius (fee Tab. XVIII. 
n. 6.), attributed by that very learned and ingenious 
gentleman to the city of Corfinium (29), the capital 
of the Peligni, where the deputies aflembled, in order 
to regulate the operations of the war entered upon 
againft the Romans, by the confederated Italian 
Rates, towards the decline of the feventh cen¬ 
tury of Rome. This notion, which, I believe, 
will not be contefted by the learned, he founds 
upon the appearance of the letter c (30) on 

(29) Peller. Troifieme Supplement aux fix volumes de recuetls des 
medailles de rots, de villes, &c. pub lies en 1762, 1762, & 1764, 
a Paris, 1767. p. 78—81. PI. HI. p. 90. 

(30) Peller. ubi fup. That Etrufcan coins are fometimes 
adorned with the initial letters of the names of towns, is a point 
that will be allowed by every one moderately verl'cd in this 
branch of literature. I have one of thefe, with the Etrufcan 
letter -7 (fee Tab. XVIII. n. 7.), and the uncial mark, or fingle 
globule, upon it. On one fide it exhibits an anchor, and 
on the reverfe a wheel. I received this piece from an Ita- 
yan gentleman, and have forae reafon to believe it might have 
been found in Tufcany. As therefore the anchor indicates 
it to have been ftruck in a maritime town, it may perhaps 
HOt improperly be attributed to Cofa, or Cofla, an antient 
and famous city of Etruria, feated near Telamon and Popu- 
foma, at a lmall diftance from the fea, according to Strabo. 
I his appears, the more probable, as Etrufcan coins of Telamon 
and ropulonia have been aftually difcovered, and communicated 

learned world. Anton. Francifc. Gor. Mufi Etrufi. Vol. 
U. p. 428. Tab, cxcyi, cxcvii. Florentine, 1737. Una Let - 
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the reverfe j which he takes, with great reafon, to 
be the initial letter of the word Corfinium, the name 
of that town. The coin of which I now fend you 
a fhort account (fee Tab. XVIII. n. 5.) agrees with 
that denarius in every particular, but the letter on 
the reverfe; which is e, not c. But this is fo 
far from overturning M. Pellerin’s notion, that it will, 
at lead; in my opinion, drongly fupport, if not en¬ 
tirely confirm, it; which will, if I am not greatly 
mifiaken, from what immediately follows, more 
clearly appear. 

That thefe coins, and others fimilar to them, firft 
appeared about the time of the Social war, mud 
be allowed extremely probable, from the fymbols on 
the (31) reverfe which mod of them exhibit, and 
has been obferved by one of the greateft 
Etrufcan (32) antiquaries of the prefent age. The 
letter E, on the reverfe of my denarius, has a 
Samnite, Samnite-Etrufcan, or oriental, direction, 
from the right hand to the left; which will, 
I conceive, notwithdanding the Roman letters in the 
exergue, fufficiently announce it a Samnite, or Sana- 
nite-Etrufcan, coin. This alfo will, in fome mea- 
fure, be evinced by the character itfelf; which 
more refembles the antient Etrufcan form of e, than 

ter a del Sig. Olivier, al Sig. Abate Barthelemy, (Ac. p. 41,42, 43. 
Tab. IV. n. 3, 4. In Pefaro, 1757. Sig. Canonic. Mazocch. 
fopra rOrigin. de’ Tirren. Tab. II. n. 15, 16. in Sag. di DiJJ’ertax.. 
Accademich. di Carton. Tom. III. p. 61, 62. In Roma, 1741. 
Strab. Geogr. L. V. p. 156. 

(31) Dijfertax. di Annibale degli Abati Olivieri fopra due me - 
daglie Sannitiche in Sag. di dijfiriaz, Accademich. pub. let. neh 
nobil. Accadem. Etrufc. dell’ aniichijf. cit. di Cortona. Tom. II, 
p. 57. In Roma, 1738. 

(32) Annib. degl, Abat. Olivieri, ubi fug, 

Vql. EIX. . LII the 
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the later Roman, or Latin, figure of that element. 
Now the old name of the city, to which both the 
medals here mentioned may, as I apprehend, be af~ 
llgned, was Corfinium, and the new one, given it by 
the" confederated Italian Fates, Italica, as we learn 
from'(3'3)' Strabo. As the Samnites therefore and 

old Romans areknown to have ufed e fometiro.es for 
l, the element E, on the reverfe of my medal, may 
very well be fuppofed to have been the initial letter 
of the word Etalica, ’for Italica, the new name men¬ 
tioned by Strabo (34). That the Samnites fometimes 
ufed E for I, we may infer from the word embratvr, 
for imperator (35), on fome of Papius Mu- 
tilus’s. Satnnite coins, to omit others that might, with 
equal facility, be produced ; and that the antient 
Romans fikewife did, not infrequently, the fame 
thing, from the authors (36) here referred to, is in- 
difputably clear. From whence we may, as I ap¬ 
prehend, fairly collect, that M. Pellerin’s denarius 
was ftruck about the time the league was formed, or 
concluded, in commemoration of it 5 and mine after 
the commencement of the war, which was the imme¬ 
diate confequence of that league. From what has been 
remarked, it is abundantly clear, that the pieces 
here mentioned not only receive a confiderablefhare of 
light from Strabo, but likewife evidently fupport, 
dnfthe point before us, the authority of that cele¬ 
brated antient writer. Farther, as neither of thefe 

0 

(33) Strab. Geograph . lib* V. p. 241* Lutetise Parifior. 1620* 

. (34) Strab. tibi fup. ■ ' 

(35) Annib. degU Abat Olivieri, ubi fup, p. 61. 

4 (36) Cic. de Orat* Iil>* III. c. 12. Varro de Ling, Latin . lib* V. 

Qui&tilian. lib. V, c. 6. Aul. Gdl* Nofl* Attic * lib. X* c. 24. 

. pkces 
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pieces was ever published, I believe, before the pub¬ 
lication of M. Pellerin’s third Supplement, they 
ought both to pafs for a fort of inedited coins •, and, as 
fuch, will have a place affigned them in the cabmets 
of the great, the curious, and the learned j whicn will, 
I hope; be deemed a fufficient apology for the trouble 
given, in the latter part of this paper, by, 

D 7 

Good Sir, 

Your moft obliged, 

and moft obedient, 

humble fervant, 


Chrift-Church, Oson. T 0 hn Swinton, 

July 5, 1769. J 
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LXI. Observation of the Tranfit of Venus, 
on June 3, 1769. J„ a Letter from 
John Leeds, Efquire y Surveyor General 
% the Province of Maryland, to John 
Bevis, M. D . F. R. S. J 


Sir, 


Talbot County, Jn Maryland, 
June 17, 1769, . 


1769. *’ Zk ® y° u Mil, I believe, have but few* 

/ % aernnnf-o n/r _ i i ^ . 


Read Dec. 21, 

1769. /_% ^ .> * nave DUE lew 

* r. e- accounts fr °m Maryland of the 

tranfit of Venus, I take the freedom "to U you 

Haying no other inftruments to obferve with but 

telefcope about 
"£2! Ion & of Sterrup’s make, on the third 

mv wltrh e he S f n , Was on the meridian, Ifet 
t / lr b to . 12 ». and at half an hour paft one bemn 
to obferve, keeping my eye to that part of the Son’s 

'''ereVe^ 

in the Sun’s limh ’ h *? K/ P erce i ve d a final! dent 
fntW*K 1 b; 2 a 5 * Venus was totally within 

tot b eU R Pi ? er edge of the Sun ^ Venus feemed 

So* y ^ HZF tr&Ki f0r this tufinSl 

indeed froni tb^ b i Ctt ? r . account * I obferved (and 
deed from the calculation I expe&ed it), that the 

; ^ Planet 
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Planet entered deeper into the Sun’s difc than that 
fcheme in Lowthorp’s Abridgment of the Philofo- 
phical Tranfadions, Vol. I. Plate IV. fig. 155, feems 
to (hew. 

My fituation is, lat. 38° 45', under a meridian, as 
near as I can guefs, ten miles eaft of Annapolis, our 
chief town or city; and about twelve miles weft of 
Cape Henry, at the mouth of Chefopeak Bay, as laid 
down by Meffieurs Fry and Jefferfon in their map of 
Virginia and Maryland. I do not know that what I 
have here mentioned can be of any ufe j but, if it be 
impertinent, you will be pleafed to excufe it. , 

I am. Sir, 

Your very humble fervant, 

J. Leeds. 


LXIJ. Ex$e. 
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LXII. Experiments to prove that the Lu- 
minoufnefs of the Sea arifes from the Pu¬ 
trefaction of its Animal Subfanees. By 
John Canton, M. A. and F.R.S. 


Read Dec. 21,IT SHALL not enter into the confider* 
1769 A at i° n of the feveral opinions of philo- 
fophers concerning the luminous appearance of the 
fea, as not ope of them, that I know of, has been 
well f&pjSdiTed; but I fhall immediately relate a few 
experiments, which any perfon may very eafily make, 
and which, I think, will be allowed to point out the 
true caufe of that appearance, when compared with 
the defcriptions given of it, by thofe who have ac¬ 
curately obferved it. 

Experiment I. 

Into a gallon of fea-water, in a, pan about 14 
inches in diameter, I put a fmall frefh whiting, June 
14, 1768, in the evening; and took notice that 
neither the whiting, nor the water when agitated, 
gave any light. A Fahrenheit’s thermometer in the 
cellar, where the pan was placed, flood at 54 degrees. 
The 15 th, at night, that part of the fifli which was 
furface of the . water was luminous, but 
the water itfelf was dark. I drew the end of a flick 

through 
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through the water, from one fide of the pan to the' 
other, and the water appeared luminous behind the 
fidck all the way, but gave light only where it was 
difturbed. When all the water was ftirred, the 
whole became luminous, and appeared like milk j 
giving a confiderable degree of light to the fides of 
the pan that contained it; and continued to do fo for 
fome time after it was at reft. The water was moft 
luminous when the filh had been in it about 28 
hours, but would not give any light by being ftirred, 
after it had been in it three days. 

Experiment 1L 

I put a gallon of frefh water into one pan, and a 
gallon of fea-water into another, and alfo into each 
pan a frefh herring of about three ounces. The next 
night the whole furface of the fea-water was lumi¬ 
nous without being ftirred, but much more fo when 
put in motion, and the upper part-, of the herring, 
which lay confiderably below the furface of the wa¬ 
ter was very -bright. The fre£h water ■ was quite 
dark, as was alfo the fiiOh that was ,in it. There.were 
feveral very bright luminous fpots on different parts 
of the furface of the fea-water; and the whole, when 
viewed by the light of a candle, feemed covered with 
a greafy fcurn. The third night, the light of the 
fea-water while at reft was very little, if at all, lefs 
than before; and when ftirred, its light was fo great, 
as to difcover the time by a watch ; and the fifh in it 
appeared as a dark fubftance. After this, its light 
was evidently decreafing, but was not quite gone 
before the feventh night. The frefh water, and fifti 



[ 448 ] 

in it, were- perfedly dark during the whole time. 
The thermometer was generally above 60. 

Experiment III. 

Into a gallon of frelh water I put common or 
fea-falt, till I found by an hydrometer it was of the 
fame fpecific gravity with the fea-water. In another 
gallon of frelh water I diffolved two pounds of fait: 
and into each of thefe waters I put a fmall frelh 
herring. The next evening the whole furface of the 
artificial fea-water was luminous without being ftirred, 
but gave much more light when it was difturbed. It 
appeared exadly like the real fea-water in the pre¬ 
ceding experiment, and its light lafted about the 
fame time, and went off in the lame manner*. The 
other water, which was almoli as fait as it could be 
made, never gave any light. The herring, which 
was taken out of it the feventh night, and walhed 
from its fait, was found firm and fweet; but the 
other herring was very foft and putrid ; much more 
fo than that which had been kept as long in the frelh 
water of the laft experiment. If a herring, in warm 
weather, be put into ten gallons of artificial fea-water 
inftead of one, the water will ftill become luminous, 
but its light will not be fo ftrong. 

‘ 1 ST'. B. The artificial fea-water may be made with¬ 
out the ufe of an hydrometer, by the proportion of 

* Several iiver-filb, as the bleak, the dace, the carp, the 
teach, and the eel, were kept in artificial fea-water to putrefy, 
without; producing any light that I could perceive : but a piece 
of a carp made the water very luminous, though the outfide, or 
fcaly part of It, did not fliine at all. 

four 
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four ounces avoirdupois of fait, to feven pints of 
water, wine meafure. 

From the fecond and third experiments it Is evi¬ 
dent, that the quantity of fait contained in lea-water 
haftens putrefadion; as the filh that had been kept 
in water of that degree of faltnefs was found to be 
much more putrid than that which had been kept 
the lame time in frefh water. This unexpected pro¬ 
perty of fea-falt was difcovered by Sir John Pringle, 
in the year 1750, and published in the XLVIth vo¬ 
lume of the Philofophical Tranfadions, with many 
very curious and ufeful experiments on fubftances re¬ 
lifting putrefaftion ; but the greateft quantity of fait 
there mentioned, is lefs than what is found in fea- 
water: it is probable, therefore, that if the fea were 
lefs fait, it would be more luminous. And here it 
maybe worth remarking, that, though the greateft: 
fummer heat is well known to promote putrefadion, 
yet 20 degrees more than that of the human blood 
feem to hinder it: for, putting a very fmall piece of 
a luminous fifti into a thin glafs ball, I found that 
water of the heat of 118 degrees would deftroy its la- 
ir.inoufnefs in lefs than half a minute5 which, on 
taking it out of the water, it would begin to recover 
in about ten feconds, but was never after fo bright as 
before. 

I lhall now only add to thefe experiments the 
moft circumftantial accounts I can find of the fea’s 
luminous appearance. The Honourable Robert 
Boyle, in the third volume and 91ft page, of Dodor 
Birch’s edition of his works, fays, “ When I remem- 
Vol. LIX. M mm “ ber 
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“ ber how many questions I have afked navigators 
“ about the iuminoufnefs of the fea; and how in 
“ feme places the fea is wont to fhine in the night 
“ as far as the eye can reach; at other times and 
“ places, only when the waves dafh again it the vcf- 
“ fel, or the oars [trike and cleave the water*, how 
“ fome feas fhine often, and others have not been ob~ 
c< ferved to fhine; how in fome places the lea has 
<c been taken notice of, to fhine when fuch and Inch 
“ winds blow, whereas in other feas the oblervation 
“ holds not 5 and in the fame trad of fea, within a 
'* narrow compafs, one part of the water will be lu- 
“ minous, whilft the other fhines not at all: when, 
<£ I fay, I remember how many of thefe odd phre- 
<{ nomena, belonging to thofe great maifes of liquor, 
“ I have been told of by very credible eye-witneffes, 
“ I am tempted to fufped, that fome cofmical law 
“ or cuftom of the terreftrial globe, or, at leafl, of 
“ the planetary vortex, may have a conliderable 
“ agency in the. production of thefe effeCts,” 

Father Bourzes has given a ftill more particular 
account of the luminous appearance of the fea j part 
of which I have extracted from the third edition of 
Jones’s Abridgment of the Philofophical Tranfadions, 
Vol. V.' Part ii. p. 213. ft When the (hip ran apace, 
“ we often obferved a great light in the wake of the 
“ fhip, or the water that is broken and divided by the 
“ {hip in its pafiage. This light was not always 
“ equal; fome days it was very little, others not at 
“ all; fometimes brighter, others fainter; fome- 
“ times it was very vivid, and at other times nothing 
“ was to be feen. As to its brightnefs, I could 

“ eafily 


5 
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t£ eafiiy* read by it, though I was nine or ten feet 
“ above it from the furface of the water; as I did 
££ particularly on the 3 2th of June, and the 10th of 
“ July, 1704. But I could read only the title of tny 
“ book, which was in large letters. As to the ex- 
t: tent of this light, fometimes all the wake ap- 
** peared luminous to thirty or forty feet diftant 
<£ from the (lisp ; but the light was very faint at any 
££ confiderable diffance. Some days one might eafily 
“ diftinguifh in the wake fuch particles as were lu- 
“ minous from thofe that were not: at other times 
“ there was no difference. The wake feemed then 
i{ like a river of milk, and was very pieafant to 
<£ look on. At fuch times as we could diftinguifh 
<s the bright parts from the others, we oblerved 
£< that they were not all of the fame figure. Some 
“ of them appeared like points of light ; others 
“ almoft as large as ftars, as they appeared to the 
“ naked eye. We faw fome that looked like 
££ globules of a line or two in diameter ; and others 
“ like globes as big as one’s head. It is not 
“ always that this light appears, though the fea 
t£ be in great motion; nor does it always hap- 
* £ pen when the fhip fails fafteft : neither is it 
£C the Ample beating of the waves againft one an- 
“ other, that produces this brightnefs, as far as I 
t£ could perceive. But I have obferved, that the 
££ beating of the waves againfi: the fhore has fome- 
£C times produced it in great plenty ; and on the 
ce coaft of Brazil the fliore was one night fo very 
“ bright, that it appeared as if it had been all on 
u fire. 

- ' . • M m m 2 The 
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“ The produ&ion of this light depends very 
“ much on. the quality of the water j and, if [ 
44 am not deceived, generally fpeaking, I may al- 
44 fert, other circumftances being equal, that the 
44 light is largeft when the water is fatteft, and full eft 
44 of foam ■, for, in the main fea the water .is not 
“ every where equally pure; and fometimes if one 
44 dips linen into the fea, it is clammy when it is 
“ drawn up again. And I have often obferved, 
44 that when the wake of the fhip was brighteft, 
44 the water was more fat and glutinous ; and linen 
<c moidened with it, produced a great deal of light, 
44 if it were ftirred or moved brifkly. Beiidcs, in 
44 failing over fome places of the fea, we find a 
“ matter or fubftance of different colours, feme- 

44 times red, fometimes yellow. In looking at it, 

45 one would think it was faw-duft : cur failors fay 
44 it is the fpawn, or feed of whales. What it is,. 
“ is not certain ; but when we draw up water, in 
“ palling over thefe places, it is always vifeous and 
44 glutinous. Our mariners alfo fay, that there are 
44 a great many heaps or banks of this fpawn in the 
44 north ; and that fometimes in the night they ap~ 
44 pear all over of a bright light, without being 
44 put in motion by any veffel or filh pairing by 
4! them. 

" “ But, to confirm farther what I fay, videlicet, 
44 that the water, the more glutinous it is, the 
“ more it is difpofed to become luminous j I fhall 
44 add one particular which I faw myfelf. One day 
44 we took in our fhip a filh, which fome thought 
44 was a boneta., The infide of the mouth of the- 
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“ fifh appeared in the night like a burning coal; 
44 fo that, without any other light, I could read by 
44 it the fame characters that I read bv the light 
4t in the wake of the fhlp. Its mouth being full 
“ of a vifcous humour, we rubbed a piece of wood 
44 with it, which immediately became all over lu- 
44 minous; but, as foon as the moifture was dried 
44 up, the light was extinguished. 

44 I leave it to be examined whether all thefe 
44 particulars can be explained by the fyftem of fuch 
44 as affert, that the principle of this light confifts 
44 in the motion of a fubtle matter, or globules, 
44 caufed by a violent agitation of different kinds 
54 of falts.” 


LXIV. A Series 
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LXIV. A Series of Aft.ronomical Obferva- 
tions made at the Qbjei vatory of the Ma¬ 
rine at Paris, to wit, i °. Obfervations of 
Jupiter’s Satellites in the Tears 1767 arid 
1768. 2°. Obfervations on the Shadows 

of Jupiter’s Satellites. 3 0 . On the Varia¬ 
tion of the Belts cn the Dijc of that Planet . 
4 0 . Obfervation of a Spot on the Difc of 
the fd Satellite. 5 0 . Obfervation of the 
Belts of Saturn. 6°. Obfervation of the 
Moon’s Paffage over the Pleiades, in 1767. 
7 0 . Obfervation of a partial Eclipfe of the. 
Moon, January 3, and of a total one, De¬ 
cember 23, 1768. 8°. Obfervations of 

Two Aurorae Boreales, Auguft 6, and De- 
„ cember 5, of thefame Tear. By M. Mef~ 
iier, Aflronomer of the Marine, F. R. S. 
and of the Academies of Holland and Italy. 

Obfervations of Eclipfes of Jupiter's 4 Satellites, made at Paris* 
in the Obfervatory of the Marine, in the Year 1767* with an 
excellent Gregorian Telefcope of 30 Inches Focus, the great 
Speculum 6 Inches Diameter, and the magnifying Power 104 
Times. 

1767 

Jan. 25 

1767 


True time 

% ' f // 

it 18 17 


I. 4. Sky ferene, % well defined, the fatel- 
lite 1 7! lofing its light, during the 
two laft of which It was extremely 
fmall. % 28° high in the eaft* 
Good obfervation. 



1767 

Jan. 25 
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26 

29 

Fcbr. 2 

J 9 

March 8 

20 

April 9 

JO 


True time 

h / ft 


*5 9 57 

*5 34 34 
10 18 7 

17 27 13 

17 57 5 6 
8 31 35 


7 7 26 

7 29 50 

14 53 18 


9 32 xo 


E 4, Sky ferene. % 47 0 high in the weft. 
Good obfervation. In both I kept 
If. without the field of the telef- 
cope, to view the fatellite the 
better. 

[. 1. Clear Iky. % well defined, 46° high 
in the weft. Good obfervation. 

F. 2. Serene. Of well defined, 22 0 high in 
the eaft. Good obfervation. 

f. 1. 14 well defined, 31° high in the weft. 
The fatellite extremely fin all for a 
minute. Good obfervation. 

F. 2. Sky ferene round 14 , being 16 0 high 

1 weftward. Good obfervation. 

F. 1. Clear fky. The fatellite difappeared 

j touching the difc of II. Doubt¬ 

ful to fome feconds, the oppofition 
being this night at io h 49' 4". At 
io h 29' 4" the fatellite begins to 
appear at If *s eaftern limb; at 
io h 5i / 34' / half out; at io h 51' 
34" quite feparated from 2f’s 
limb. 

E. 2. Clear Iky about 14 . The fatellite 
emerged at f of the Planet’s dia¬ 
meter. %. 25 0 high eaft ward. 
Good obfervation. 

E. 1. Serene; but the obfervation doubt¬ 
ful to fome feconds, from the 
proximity of If. to the Moon and 
the horizon, 

E. 2. Clear fky 5 but 14 near the horizon 
and the Moon. Obfervation 
doubtful to 5 or 6 feconds. The 
fatellite emerged at X of a diameter 
from the Planet. Of 15° high 

weftward. 

E.2. Clear fky. % well defined. The fa- 
tellite emerged J of a diam. from If , 
which was 47 0 high, Good'obf. 

1767 


28 



1767 

April 29 


True time 

h / tf 


IO 13 2Q 


May 


12 


9 39 


6 

” *7 37 

Dec.' as 

.18 34 3 2 

23' 

14 43 47 

March 15 

, 

12 41 48 

i 

April 16 

9 2? 3 

May 30 

9 .H 47 



E.3. Clear fky. If well tie fin ccL The fa* 
tellite already emerged* perhaps for 
$ of a minute ; it recovered not its 
full light till 4/ after* The ciuer- 
fion was a diameter from If.. 

£•2* Clear Iky. If well defined. Satellite 
emerged at more than a diameter 
from 1|1, being then 25 0 high welt- 
ward. Good obfervation. 

r. 3. Sky much clouded. If. fecn through 
thin clouds; but I think the ob~ 
fervation may be depended on to 
10 or iafcconds. 

I. 3. Clear Iky. Of well defined. Satellite 
entered the ibadow x diameter from 
If, after having been % f extremely 

I final 1. Good obfervation. 

I. x. Clear iky ; but Of near the horizon, 
and ill defined. However, I efteem 
. the obfervation a good one. The 
fatellite emerged A of a diameter 
from if, being then 12 0 above the 
horizon. 

E. 1. At Colombes, near Paris, 20* feconds 
of time weft of the Royal obferva- 
tory. The fatellite out of the 
ftiadow, wuh a ten feet refradtor 
of Dollcnrl, magnifying x 20 times. 
Good obfervation, 

E. x. At Colombes; ferene fky; the fatel¬ 
lite emerged at $ diameter from If ; 
with a Dolkmd’s refra<ftor of ten 
feet. 

E«2. At Calais; fky ferene round % 9 
with a 3I feet refraflfcor of Dol- 
lone!* with a triple objeft-glafs. 
The fatellite emerged 1 diameter 
from .the Planet, a little above the 
4 th fatellite. Goad pbferva- 
tion. 
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1767 

True tinr 

h t u 

June 1 

9 51 40 ' 

8 

11 24 4 


11 47 54 

, 

1767 


Febr. 19 

12 58 46 


13 18 3 


^, 1 7 


15 3 57 


*5 7 2 7 

15 25 23 
•5 29 S 3 


1 S 29 53 


16 29 43 


Vol. L1X. 


fined, The fatellite emerged at 
• the diftance of § a diameter. 
Same refradior. Good obfervatiom 

L 4, At Dunkirk; ferene fky 5 but % 
near the horizon*; the belts* how* 
ever* appeared plain, and I think 
it a good obfervation.- The fa- 
tellite was more than 6' lofing its 
light, Dollond’s 3! feet re¬ 
fractor* 

E. 1. At Dunkirk j ferene fky ; but % 
very near the horizon, and ill de¬ 
fined, Doubtful observation, 

Obfervations on the fhadow of Jupiter's 
fatellites, and the variations of his belts, 
at the Obfervatory of the Marine, with 
# a Gregorian reflector, of 30 inches fo** 
cus, magnifying 104 times. 

The fhadow of the firft fatellite appeared 
entirely on l£’s difc, and proceeded 
along the upper part of the middle belt* 

The fatellite itfelf entered half way on 
1 {.’s difc, following its fhadow on the 

• fame belt. 

The fhadow of the fourth entirely entered 
on %’s difk, and running along the 
lower jedge of % 9 s tipper belt. 

The fhadow of the fir ft fatellite in internal 
contaSf with If J s limb* 

The fhadow of the firft quite off If-’s limb* 

The firft beginning to go off the difc. 

The firft gone off, but ftill in external 
contadl with the limb. 

The fhadow of the fourth feems advanced 

* one half of its path over the difc. 

The fhadow of the fourth feems to be twa 

of its own diameters from If. *s limb* 

Nun 1767 
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x'767 
Febr. 19 


True time 
h f n 


16 

42 

41 

16 

54 

39 

17 

5 

35 

i7 

5 

35 

r 1 ? 

[ 

13 

34 

t 

l 

17 

35 

32 


The fhadow of the fourth, at leaft, one of 
its own diameters from 2|l\s limb. 

The fhadow of the fourth looks oval, and 
touches % ’$ limb# 

The (hadow of the fourth quite off 
weftern limb. 

The fourth fatellite almoft touches 1|/s 
eafterri limb. 

The fourth fatellite entering on Tf *s difc„ 
and forming an indentation ‘ on his 

[ limb. 

The fourth fatellite quite entered, but 
not fo vifible on the dife as the fuff. 


The fhadow of the fourth feemed larger than that of the firft ; 
It was alfo more perceptible- owing, perhaps, to the fhadow of 
thefirft running along the upper fide of the middle belt, which was 
darker and more confpicuous than the upper belt, where the flia¬ 
dow of the fourth was. It was an eafy matter to form a judg¬ 
ment of their differences, as the two (hadows were at the fame 
time feen on 14 9 s dife. At 6| h in the morning the Iky became 
clouded, fo that the egrefs of the fourth from the.dife could not 
be obferved. 

The figure n**i (Tab. XIX) reprefents %*$ dife at the 
moment of the entry of the fliadow of the firft fatellite ; the up¬ 
per part was (haded, but lefs fenfibly than the middle belt, which 
was blackifh, and of a darker hue in fome parts than in others. 
Below this middle belt, another was vifible, which terminated at 
about two-thirds of 14’$ diameter. It was narrow, but as di- 
ftinguifhable as the middle belt. 

The fig* n° 2 reprefents the fliadow of the fourth fatellite^ 
which paffed along the upper belt lefs diftindt than the middle 
At 3 h 11 r the lower narrow belt was not to be feen j the 
Middle belt was alfo altered, being of various (hades, and differ¬ 
ent from that reprefented in fig. i* at the time of the immerfion 
of the (hadow of the firft fatellite* 

Yhe fig. 0*3 reprefents the (hadows of the firft and fourth fa* 
telhtes, viewed at rhe fame time. 

The fig. n°4 reprefents If ’s belts: the upper belt was the 
feme as in fig* n° %; the middle belt was likewife the feme;. 

— .’ the 
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the narrow belt, which had difappcared, appeared again on th<5 
eaftern fide. At 4 h 30' it was advanced of the diameter. Ac 
5 h 58' it extended ahnoft from one limb to theothej, as narrow 
and fenftble as in fig. n° x. 

The 6:h of September, 1760, having computed the ingrdkof 
the third fatellite on ’s da'c, I viewed the Planet with a Gre¬ 
gorian reflector of 30 inches focus, magnifying 104. times. At" 
y h 4." I perceived at the center of the Planet, on the lower belt, 
a black fpot, pretty round, and neatly of the fixe of the fhadow 
of the firfh fatellite, I gucffld this fpot to be the fhadow of 
the third. I obferved its progrefs, *and being got on ~ of 1? 5 s 
dife, at 8 h 13' I perceived the fhadow of the third juft entered on 
It’s eaftern limb, and was larger than that I obferved before, 
which made me to imagine, that the'firft fhadow might be a fpot 
on the very dife of the third fatellite. I went on with my ob¬ 
servations, and found, that the nearer this fhadow approached 
the weftern limb of If, the more it was di.ninifhed mTize, and I 
loft fight of it before it had got to the Planet’s limb. Laftly, at 
9 h 26% the third fatellite was half emerged, and formed an in¬ 
dentation on the dife. I was then well fatisfied, that the ob~ 
ferved fpot was on the dife of the third fatellite; and I took no¬ 
tice, that this fatellite, when quite emerged, was not fo luminous 
as ufuaL 

The 28th of March, 1766, having viewed Saturn with the 
fame achromatic refle&or of 10 feet 7 inches focus, I perceived 
on his globe two darkifh belts ; they were indeed extremely 
faint, and difficult to be difeerned, dire&ed, however, in a 
right line parallel .to the longeft diameter of Saturn’s ring* 

The feveral obfervations here recited are extremely nice ; and 
it were to be wifhed that aftronomers, concerned in obfervation% 
might be accommodated with achromatic telefcopes, of the 
moft perfefl: conftru&ion; as fuch are the only inftruments 
whereby a great knowledge of the celeftial bodies can be acquired* 
for the improvement and perfection of aftronomy. 


ff n tf % 


Ohfer* 
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Obfervations of the Moon's Tranfit over the Pleiades, in 1767 , 
at the Obfervatory of the Marine. 


1767 

Sept. 1 2 


True time 

b tu 

14 ii 42 


*5 

1 5 


o 491 

6 8 


Kav. 6 


15 14 56 

15 24 49 

*5 ** 

*5 47 39 

*5 5 + 3 ^ 


16 51 11 
tj 2 10 


11 9 so 


f H 57 571 

n ssl 


t % 31 59 

ia 45 5° 


mm* of -jf KUCtra, at the illuminated 
limb of the Moon* 
from, of % < 7 , Mcrope* 
mm. of Mata, near the limb, as it 
were (having it. 

Bmerf. of s } Ccleno, doubtful to £ or 
6 fecomls, from thin clouds. 

Emerf. of # KleClra. Good. 

Emerf* of ??> Alcyone. Good. 

Emerf# of r, Maia. Good to a fecond* 
Emerf. of # </, Merope* Doubtful* 
Looking into the telefcope, was vi- 
fiblc; though but a fmall time 
emerged. 

The Moon clear of clouds, % appeared; 

St had emerged a few minutes. 
Conjunction of # f Atlas. It palled 
very near the Moon’s limb, being only 
'10 parts'of “'the micrometer from it, 
equal to 9 feconds. 

Imm. of % d y Merope. Doubtful to z 
or three feconds, from the great light 
of the Moon. 

Imm. of % #, Alcyone* Good to a fev 
cond. 

Emerf. of # <4 Merope* _ 1 ^90$ ’ 4 t»! m 
focond. 

The # 1 was effaced by the light of 
the Moon. 

Imm. of # Atlas. Good* 

Emerf of % Alcvone. It was already 
out, perhaps half a minute* 

13 42 as!{Emerf* of & &, Pieione. The immer- 
lion could qot ht obferved, for the great 
light of the Moon* The emerfion 
good to a fecond. 

a n 'h 1767 
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1767 

True time 

h / t* 


Nov* 6 

! 3 43 2 8 ! 

Emerf. of # /, Atlas. Good to half a 
feeonch 

Dec* 31 

4 3 2 57 

Imm, of //, Merope. 

4 40 i8| 

Emerf. of # d , Mernpe. 


5 14 0 

Conjun&ion of »?, Alcyone 280 parts 

of the micrometer = 4' 5" from the 
Moon’s upper limb. 


5 17 58 

Imm. of Adas, into the obfeure 

limb of the Moon. Doubtful to 2". 


6 20 20 

Emerf, of % Atlas, from the illumined 

limb of the Moon againft Cleomedes. 
Good. b could not be obferved for 

mcon-light. 


Obfervations of the cclipfes of Jupiter's fatellites, made at then 
Obfervatory of the Marine at Paris, in the year 1768, with 
a Gregorian reflector, of 30 inches focus, magnifying 104 
times. 


1768 
Jan. 31 
Feb. 2 
14 


March x 




True time 

h t ft 

12 53 22 
18 4.36 
16 39 24 


*4 57 SH 


t ' ■ 

11 22 15 

f-yk 


Irnm, x. Sky ferene. if. well defined. 
Good obfervation. 

Imm. 3. Skyfeiene. The Satellite ex* 
m mely fmall for two minutes. 

Ciouds covered if. The fhft fatellite 
had then loft much of its light: a8 f/ 
afrer If. re»appeared, but the firft fa- 
tellhe was *no longer feen. I put the 
immerfion at i6 h 39' 50". i 

Imm. 1. Sky fetane. 'the Moon above 
the horifcon, which*-tiftT ho great harm. 
% was well defined ; the fatellite very 
(malt for 45", jit entered thi fhadow at* 
* of a diameter from if- * ^35° 

weft ward. Good obfervation. 

Imm. X; t . S fty ferjene* % .wfch defined. 

>! For tli^ fatd)%e was ^efy fthall* 

• St Stored the fhadow at | Siam, from 
if high eaft*, Gobd obferv. 



i;68 . 
April ■ 3 

, a; 


rue time 




10 31 
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55 34 jIwrn. 2* Sky ft retie round 1 L , wh eft 
vvus well defined. The fatellice en¬ 
tered the (hadaw. near if's limb. I 
efeem it, a good obfervatiur, 

r ; Sk 7 ^tene, y■ pretty well 
denned: (he Moon, though near him* 
did not mu: h incommode. The fate!- 
ljt^fme r ged r |- diim ter: from lf 5 then 
,32 high*eaftward. Good obfervation* 
r. Skyferene. ,% well defined. 
Satellite emerged * diameter from' if, 
j then 3.6° high, having lately palled the 
J meridian. Good observation. 

Emerf. a« If, among interftices of 
welb defined 1 the 
• 'd t 
| cliai^ieter from H * them zz* high* 
Pretty good obfervation, ° 

Emerf. i. if well defined. Good ob- 
fervation. 

Emerf. r. Sky pretty clear, and if well 
lefined, ' - 


iWftb a Dollondfe .,a 

objedt glafs. 
satellite emerged ) diameter from if. 
I he fatellite very fmall, and the obfer- 
vatton good. 

ln f?.- 3s Sky ferene. % well defined, 
satellite continued very fmall for V 


I. f Sky ftill ferene, and if well 
Satellite emerged , diameter 
- y Qm , \ the 9 30 ° high, 

& d««fteeofclotods.; { *p« iafifid fetel- 
* fell luflte. ■ ; , 
’ 'i,>onear 

Satellite emerged 

1767 



1768 


June 19 


July 


True time 
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28 


10 S3 43 


9 S 5 


9 20 20 


£ diameter from V, then io° high. 
Good to a few feconds. ® 

tmerf. x . _ Sky partly clouded, but U 
pretty bright at the time of obferva- 

f om ,, f tC e ™ erged ? d '^ter 

& n j« d : hen ^” h ^- ».* 

Em /h f ; *■ % cIeai ;* ^ well defined. 
0 e , ^ 11 ? er ^ 0 i 1 at r diameter from 
22 ^ h.gh weft ward. A good obferva- 

E hil* « fj C,ea j ^ but V only 5 ® 

K W f Wa , rd - The Planet jlj dl 

e though the belts were plain 
ou g * A doubtful obfervation* 

f ' h ^ r o nlken . ghtbc _ 

. Marino at larfe, Jkk /fair 0b k™*««y W, the 

magnifying 66 Times, armed wifh a ^ 

1768 

Jan- 3 


True time 
h / // 


M JO 2Q 


X76& 

, January 3, 
•True time, 
hi// 

•IS 14 4 Q 
IS *8 49 
IS 22 48 
IS 2® 47 
IS' 30 2,2 , 

*5 36 4l 
■3s 49 44 
431 


Uneclipfed 
part of the 
Moon* 

r tt 


&. *5 
2 5 52 
22 43 
8 


1 ^ difference between tfee* 

thauJjf M ? on ’ s U PPW iwb and 
of the ftar, the ftar being lower* 

The part » 
edipfed, 

I 

, The penumbra fenfible. 

Very ftr-ong,. 
ji/Fjlie' feclipfe begins/ 

Iramerfion of Tycho*. 






4 5 

5 28 

8 37 

912 


M 




S76& 



*7 68. 
> n w 3*. 

time time* 

% '> K 

3fit O 12 
16 4 40 
r6 9 34 
16 10 40 
36 10 40 
1.6-ia,, 39.' 
16 15 39 
16 18 38 
*6 2,1 38, 
i 6 23 8; 
16 24 38 

v. ; ' 

16 26 3.7 
16 26 37 

16.31 36 
*6 35 35 
16 38 34 

,^. g .g4 j 


Uneclipfed The part 
part of the eclipfed. 
Moon, 

/ n \ t tt 

"20 46 xo 34- 
20 14 , 11 6 


19 24, ii 56 
31 20 

lS - 47 12 33 

l8 40 12 40 


•i ra 49 


18 18 13 2 

18 20 13 o 

12 c8 

Mbk>' rial'-i 1 




17 3 3 ° 2015 II 5 


* 7 wra&!.a 


Fracaftorius enters the flhadow. 
The fame entirely in the fhadow* 
Mare Ne&aris enters the fliadow. 

The Moon's diametei*. 

Mare Neflaris half entered. 

Mare Neclaris totally in the 
fhadow* 

Langrenus Is entered* info the 
fhadew. 

Mare Iihhtjrum nearly halfentered. 


. , fhefljadow 

ill defined. 

The Moon pretty clear, Mare 
Humorpm got out of the £ha~ 
dow 7' or 

MareNpljiuoi clear of the ffi ado w. 





3758 . 
January 3. 
True time. 


1 7 25 


*7 39 53 
1 7 43 23 
I 7 43 53 

17 45 53 
*7 46 54 

17 5i 22 

*7 55 20 

17 57 3° 

18 14 20 


Parts en¬ 

Parts e* 

lightened. 

clipfcd. 

f tt 

r tt 

28 57 

2 23 

29 42 

138 

2 9 59 

1 2 r 

3 i 32 
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Mare Imbrium out of the fha- 
dow which did not cover one 
half of it. 


The Moon’s limb begins to be 
vifible. 


End of the eclipfe. 
Moon’s diameter. 


D /nH g . h r gh J th . e ecllpfe the % was greyifh, 

miirr P J r d W i th thin c ' ouc * s i but the ftars 
m.glit be difeerned. The fhadow pretty well 

u "f , would hare bee « much more if 
the fley had_ been ejear. The cold was eonfi- 
f?rable all night long, the thermometer marking 
11 degrees below o* on Reaumur’s feale. ® 

*“* 9 ?*. RdaSg 

durine the Edmfr he - a 3 lh Da £' J’ 1 ? fome Ciouiii *° th t Weft 

SShTLlr"** • h ‘ Sb ‘ do " w«'idSed? “ h“*’ 

ObjcaJ M ° 0 ”’ “ <b * Horizon > b “»“f= of elevated Land 


The Moon beginning to appear 
over the church of N 6 tr ? 
■Uame, feeming to the bare 
eye half way eclipfed. Tycho, 
already fome minutes emerged. 

Oo ® ' 


1763. Dec. *4, 
"True time, 

h / tt 


Parti e- 

lightened. 

t ft 

" / Vfl 

4 a 7 0 




1 1 1 , 


Vot. li: 

t 







Parts en¬ 

Parts e* 

December 23. 
True time. 

lightened. 

clip fed. 

h / tt 

/ // 

/ n 

4 35 36 

15 i 

17.29 

4 39 3 

17 6 

15 27 

,4 41 6 

18 16 

14 17 

4 43 7 
4 44 30 
4 44 39 

19 58 

1 12 35 

4 46 14 

' 21 41 

10 52 

4 47 54 



4 49 34 

23 20-, 

9 13 

4 49 4 8 
4 51 8 


8 2 

4 52 i8 

4 54 * 8 

24 31 

4 55 26 

26 40 

5 53 

4'^VJ^ 

4 58" '4 

'IV’ 1 , 

’ 3 3 6 

4 59 7 

5 0 34 

28 57 

$ 2 xo 

3° 52 

1 41 

5 2 SO 

5 3 3& 


J 'f 1 '' ' ! ' ■, J ■ 


r 1 - ■ f ■ v* ’ 


f 

1. , 

546 



5 5 $ 



5 5 46 

#" , 


f* | J|? 

S 2 , 



; i, 

..■i’.'O 1 V ■ ■ ; ■ 

■|p# fy 



44’ 

y ' 
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MareSerenitatis quits thefhadow. 
Dionyfius quits the fli^dow- 

Mare Serenkatis half Out. 

• . ( t Vi . i 

Mare Tranquillitatis hialf out* 
Mare Serenitatis quite ?out.. 

Mare Tranquillitatis clear of the 
fihadow* 

half "out* 

Mare Crifium half out. 


Mare Crifium and Mare 
brium quite out. 


Im~ 


The Moon’s limh beginning to 

The end of the fhadow, or of the 
ecfipfe.. 

Yet more certain. 

Strong penuiftbra. ! i 
Yet very fcnfible. * 

The Moon’s 1 diameter. ' * 1 * 
The pepjtiimbila ^ 

The ^ ! K1 

A final! matter of the pentutilm 
fiallreTOining. 





LXV. JJlrmv* 
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Read November 1 6, 17 69. 

LXV. AJlronmical Obfervations made by Order of the Royal 
Society, at Prince of Wales’s Fort, on the North-Wefl Coajl 
of Hudfon’s Bay. By William Wales and Jofeph 
Dymond. 


Mem. The Thermometer marked A was -hung within the fouthern, or lower Obfervatory ; in fuch 
a ‘Part as we judged would be leaft affe&ed by the Fire,; dofc to, and with its Ball exa&iy of the fame 
Height with, the Quickfdver in the Bafon of the Barometer; That marked B was hung without 
Doors, on the north Side of the Obfervatory* t , 

The Floor of the-Obfervatory might be above 50 Feet above the Level of the Sea at Low^ water Mark, 


¥ Equal altitudes. Zenith iBaro- Thermo- ] Phenomena and Circum- 

176S Times by the clock. dilhnct meter, meters. 


dilhnct meter, meters. 


t Lower MiddleWire Upper Palled the Indies A B Ob- 

Septemb. Wire Wire Meridian. , I , fcrver 

5 , "if ■'#*L«,.! ,* k ft® 

* ^s ;t '33,;d )«<* ■<*•* 

1 8 At noon wound up the clock. D. . 

* raw-® w»* is 


n v> w.s*! 3»i 3 s w - {!-: l! l. } e#aerI y 

7 5 4 ® 29.61 - 46 4*1 f Q’sO.li.' } wcflcr| y 
D. .. 


O’sUL. I 
©“slp.X. [ eaftcrly 


i : ■ ' 5v fx ii iw 4 c r ly; 

[ 7813 .30,07 fgt 44 & {oyu.L j|: [ 

hs 0 30,061 3 s| 39 D- fo'sllu •j*Wr! 


.9-v la oh-.l- 

■33.. i: 3«ri4» 39 ! w? %v ; g >. y 3 y p f ©»ff 

“5 Vk.'p!’ >i »Wff •jist?# - - |M_d; 
-“‘“V a«*{gefet/r 

- i f‘ • 3 ««'rt )9 ■>• tgiY±1- 

' ,'4° 421$ 44,.34'48 » . • 6 ‘ J . " D . 

. « l6 l 49 7,34 54 : „ 9 9 . f 7 - £ 

, I Ztjt gUtAl* ; \njft' *m> 

* >1 ' J ’VL 

: \ ' ? l t ^8g r 65! ' ®’ S L | j 


.76 0 29,96 46 4; D. |q. s ll. r-wflerfy'. 

r " ‘ n 1 ©’»D «' I 

7 J*#» 3 WS> ‘W »* ;i 


j 73 p 29,39 6, 63 J D. j ; 






[ 468 ] 


$ Sept. 27 From the preceding obfcrvations, I have found that the clock is gaining i' iS' ? per day on mean 
Tolar time, and in coniequence of that is now about io' 9'' too fail: therefore at 2o h we Hopped it, 
altered the pendulum to make it go flower, and fet it to nearly mean time, W. W. 


1768 


September 


% 

% 


2$ 


l oa. 1 


© 

% 




Equal altitudes. 
Times by the dock. 


Lower 

Wire. 

1 n 

| 3 8 H 
+3 4 6 
59 fo 
5 H 
[47 2 2 
^ 7 
8 6 
13 6 


>3 *| 

;8 4 

14 * 9 
[ + 6 52 
59 46 
4 36 


Middle Wire 


[20 42 £4 
48 20 

2 55 15 

3 0 43 

19 51- 18 
56 4 

20 12 18 
17 17 

3 

3 49 21 
54 9 

19 46 5 

5 ° 49 

20 3 50 
S 43 


Upper 
Wire 
/ // 

[47 22 
| 4 2 55 
5 ° 43 
5 6 *7 
55 ! 5 

0 I 
21 27 

40 24 

45 2 5 
50 14 
50 0 
54 44 
7 5 2 
12 45 


Parted the 
Merdian. 
h / it 

2 3 5 2 l6 § 


z 3 53 -m 


23 53 46I 


Zenith 

diftance 


■At noon $ound up the clock. 


[ 4 1 57 

46 48 

4 20 


3 37 S 2 
42 44 

55 4; 

4 0 26 


33 49 
| 3 8 43 
5 1 47 
l 5 6 33 


7 1 40 
71 40 
78 0 

j 7 6 0 

76 0 

78 0 
j 79 0 

77 0 

77 0 

79 o 


dA t noon wound up the clock, 


i 3 2 35 
47 54 
52 49 
,58 32 
2 18 
,8 2 
22 54 
28 14 


20 37 5 

20 57 38 

21 3 26 

2 57 26 

3 3 *5 
18 21 

2 3 47 


1-6 55 


*3 54 
19 21 


At noon wound up the dock. 


© 

i 


[37 54 
r 3 24 

27 2 


|io 42 28 

47'57 

3 


46 59 
, 5 2 3 ° 

12 20 ; 0 .2 ec. 
l 7 57,1 


Baro¬ 

meter. 


Thermo- 

meters. 


178 20 
| 76 20 

°^j 7 6 20 
J 7 8 20 

179 o 

J79 0 


Inches, 

29,96 

29,98 

29,82 

29,72 

2 9>34 

2 9»33 

29,18 

■29,18. 

29.86 

29.87 

29,90 

3^19 

30,20 


3 i 


5 °i| 

41 

41 

5 °! 

5*1 

26 

26H 

37 


z 8| 


i?* 

ierver. 

w. 

w. 

w. 

w. * 


Phenomena and Circum- 
ftances. 


O’sL. L." } eM y 

o’sU.l". }' vetel r 
G’sU.Lo 
0 s L. L. 


D. 


0’s U.L. 
0 s L. L. 
©’■s L. L. 
©*s U. L. 
0 s L* L. 
0*3 U. L. 
0’s U.L. 
0’sL.L. 
0'sU. L. 
0’s L. L. 


I eafterly 


> weflerly 


> eaflerly 


W. 


At noon wound up the dock, 
topped the Clock 24' n" and ferewed down the ball of the pendulum | of a 

15 

*5 

J A i 

7 


’ 0’sL. L 1 
0’sU, L. I (. . 

1 0’sL.L. 

0’s U.L. j 

‘O’sU. L. ] 

0’sL.L. I , . 

5 0*sU. L. H d 7 
0’sL.L J 
f 0’s L. L. 1 
I 0’s U.L. I A . 
IO’bLL. \ mM 7 
LO’iU.L. J 


0’s U.L 
. 0’sL.L. 
0’sL.L, 
U.L. 


39 3 1 

30 44 28 

49 30 

2 3 44 4 ?i 

2S 

.50 24 

55 44 


2 3 3 1 

• 7 53 :: 

13 3 2 


9 c ; 

H 43 

?o 28 



80 o 
78 o 


29,78 

2 9>77 


turn, W. W. 

GfsU.L. S 

O’sU.L. } eate, 7 

;©’«L. L. J 


.# 2 « 



768 


Oftober. 


8 


26 10 
26 22: 

43 *5 
49 

0 Nov. 6 57 45 


34 4 
i 6|37 55 
5 6 
31 10 
0 14 
4 1 
5.6 55 


y > 7 ! 


181 


Equal altitudes. 
Times by the clock. 


[ 4 % ] 


Lower 

Wire. 


3I 21 

[44 15: 

57 7 
1 52: 
12 11 
3 9 
r 7 57 


Middle Wire 
h 1 ft 

z 14 6 

20 53 
2 38 9 

44 4 
8 1 15 
11 32 
l8 27 21 

37 4 2 

8 41 35 

9 0 40 
16 27 28 

46 32 

7 2 7 27 
40 25: 

53 ‘5 
‘7 2 7 5 ° 
'7 4 ° 44 
55 4 °; 

8 5 27 
7 8 38 

9 6 >7 

21 30 


Upper 
Wire 
/ // 


15 20:; 
33 0: 
39 12 
4 42 
14 59 J 
30 5 ! I 
I41 10 I 

|45 13 

4 21 

2 3 45 j 

30 36 

43 5 - 
56 46 

24 24 

37 *7 

50 13 :| 

8 56 

5 6 
10 43 

25 27 


Pr-O’ed the 
Meridian 


1319 7? 


1244 3! 


12 40 34", 


12 37 hi 


Zenith 

Baro¬ 

j Thermc- 

I Phenomena and Circum- 

di fiance 

meter. 

| meters. 


fiances. 


Inches 

A 

B 

Ob- 


0 t 




ferver. 


'78 0 

29,64 

{ 9 


W. j 

’ 0’sL.L. 1 , 

Lq’sU.L. WCWy 

‘80 0 

j 

29,63 

18J 

Hi 

W. ! 

fO’.LL. \l a f 

. 0’s U.L JW 

71 0 

• 29,63 

3 

~ 4 i 

w. 

Aidebaran eaflerly 

69 40 j 





6940 ] 

29,56 

— 3 

—11 

W. 

Aldebaran weflerly 

71 0 ^ 


-f 9 


! 


61 20 ! 

' 29,60 

~ 3 

D. 

Aidebaran eaflerly 

59 0 \ 






59 0 

01 20 i 

• 29,60 

i 1 

- 8 

D. 

1 Aidebaran weflerly 

70 20 

68 40 

* - 9*73 

— 1 

- 9 

D. 

■ Aidebaran ^eaflerly 

67 0 






67 0 

68 40 

1 29,83 

- 7 ’ 

— 12 

D. 

Aidebaran weflerly 

70 20 






0 

29,88 


-14 

D. 

Aldeb. eaflerly, hazy 

65 0 

29,00 

~ 3 

-A 5 

B. 1 

Aidebaran wffturly 

57 0 

29,85 

- 9 

— 6 

D. ! 

Aidebaran eaflerly 

55 20 



D. v! 

Ditto Ditto 


$ Dec 6,13 28 
26 19 
18 3 

5 ° 5 6 

6 22 

I 2 3 5 2 


Ac noon I went to wind up the clock, but found it had {lopped at 6 h 48'. I fuppofe it had been 
Hopped by the cold lafl night, and therefore I kindled a fire to warm it before it was let a going. At about 
|6 h $S' by the alarm fet the regulator a going and wound it up. ]. D. 


n 

1 


17 n 

|J8 43 i 

0 4 

3 2 '5 

16 21 

5 s 8 


6 16 58 20 24 

29 49 33 l8: 
16 14 32 
■27 z 4 
6 9 52 

l6 20 22 

6 to 21 
6 20 41 
>5 55 13 
16 5 34 
6 6 55 
19 51 
15 49 9 
10 2 3 


T 3 1 9 
16 53 
*3 49 
24 9 


23 20 


ti 22 n,1 


II K 


n 7 57>3 


n 4 29,8 


69 20 
67 40 

67 40 
69 20 
69 20 
69 20 

68 20 
67 0 

67 0 

68 20 
68 20 
66 40 
66 40 
68 20 


} 2 9 94 

pn| 

■~ 2 5 i 

W. 

Aidebaran eaflerly 

j 2 9 9 8 

—16 

[—26 

w. 

Aidebaran weflerly 

30 ji 

2 

-IS ' 

w. 

Aidebaran eaflerly 

5 ° H 

~ 4 t 


w. 

Aidebaran weflerly, 

} 2 9 5 8 

—10 

-23! 

w. 

, Aidebaran eaflerly 

} 2 9 5 1 

-23 

“3 2 

w, 

Aidebaran weflerly. 

j 2 9 - 5 ° 

-27 

~^37 

D. 

Aidebaran eaflerly- 

j 2 9 39 

-31 

~S 2 

D, 

Aidebaran weflerly- 


At 2i h I found that the regulator had flopped at 20 h f \ notwithfianding the fire was very good,, 

and by agreement with Mr. Wales, I let the fire go out, the Hove being obliged to Hand fo near the fide of 
the obfervatory that a little extraordinary fire would endanger the fame, it having twice melted the lead 
at the back already j 1 alfo took of the weight of the regulator to eaf& it, and let it Hand, j» D».. 
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Equal altitudes. 
Times by the clock. 


Zenith Baro- Thermo- Phenomena and Circum* 

dillance meter, meters. fences. 


Lower Middle Wire Upper Palled the 

rcb. Wire Wire Meridian 

I n h / ft i It h i if o 

i.‘ 59 ' 7 45 5 ° l 8 39 10 7 37 ! 53 

53 33 7 5 8 4 + 3 5 8 5 1 

II 4 + 5 1 

;6 13 12 31 25 2 6 57 53 

Nl.B. Thefe were made by the affiilant Clock. 


Inches A B Ob- 
ferver 


51 40 J 2 9 > 7 ^ 30 W, I Regulus eafterly 

5 * 4 ° | 2 g £g —2S —34 W. 1 Regulus wefterly 


39 22 1; 25 43I 22 7 : 

(O 6 3b 2y 32 33 
If 3c 3 3 20 8 qz 12 40 

9 37 13 28 '7 16 

?’ 6 5 ° .4 2 39 39 !I 0 7 45 > 2 ■ 

1125 7 33 3 4° 

0 April 2 43 24 \<) 47 4 50 42 

47 45 5 1 2 S 55 5 

D 5 2 9 5 8 4 ~> 37 22 ‘7 8 ia } 2 

,'4 o 30 20 26 40 J 

£ j fo 56 19 44 6 48 i; I 

*5 17 . 4 8 5 8 S : 3 " | 

tf 5 3 22 9 4 28 49 *5 8 i 

33 *5 29 35 i 

38 28 19 42 7 45 44 \ 

,42 30 50 b i 

% 655 16 4 3 1 3 6 28 0 0 8 35,4 j 

39 36 35 57 3 2 21 j 

h 820 28 19 24 2 27 35 ] 

24 43 28 17 y 49! J 

0 953 58 4 50 23 46 5 r 0 8 30,8 ( 

*3 54 39 5 1 7 ! J 

D 1026 10 19 29 51 33 24 1 

3 ° 3 3 34 8 37 4 * 1 


3 36 26I 

SI 20 ' 

p 0 4 

56 0 

57 20 . 


/o ^0 , 

0 7 45 > 2 

7 ° 4 ° 

1 

j 

[72 20 

0 8 12,2 

* 

: 

172 20 
f/2 0 
| 7 2 0 


29,80 —ic —17 W. Artturus wefterly 
29.79 '+ 1 + 8 W * ' ,0’s L* L } eafterl ) r 

Qm 1 .1 _L ».«■ W‘ i ^ S Ij, L. ] nmflapl,. 


29,85 - 8 - 5 D. {f^L } eaW 7 
30,00 + 5 +12 D. { q’sU.^L. ] we ^ly 
30,12 - 6- 3 D. | °-sE'L.‘} eafterl y 
30,12 +U+20 D. {q>sU_L. j we ^ er ') r 
30,08 : - 1 + 8 D. {|. 5 s El. | eatol y 
30,14.+14+16 D. Iq’sU 1 jweflcrly 

.... 0’iu.L 1 


73 20 30,00;+ 6+12 W. 1,0’sl'l' I 

73 20 29,99 + 23 + 2 7 w - ■! I'sU.L |' veflerI >' 


11,48 41 4 45 41 41 31 09 7,6 I 

5 1 s 6 i 49 +; 49 j 

J2i3 47:1119 17 a 20 13 

18 3 I 21 33 2; 5 ) '•> 

*3 1 44 4 5 s 10 5 + 4 1 0 9 ’ 3-7 1 „ 

' 5 57 ? =Hli 8 55 ” J 


j a « ^y.yy ~*/ "• iq’sU.l. j 

1 72 0 30,20 — 7 — 6 W. | jeatterly 

^72 0 ' 30,24 + 8 + 12 W. Iq-sU^’ J weilerly 

} 73 0 ' : 9’73 + 5 +'■• j eafterly 


iSitfsBsr 9 : w h 0 

i find from a nuau of $ companions made in the courfe o* this week, and that which immediately 
ji 3 #/ » f* a" ! preceded the tall, that the aMattt clock gains on Mr. Ellicott’s at .the rate of 3", 03 
" 4 W 3 : f ! in 6 hours; but from a man of 4 .taken thewetk preceding the tail, it gained only 
’’ 81 ,* and from the 4 which were made this week, it gains 3" 25 in fix hours. W. W. 

0 29 20 33 23 37 16 j • jfi, +8 j 29,91 j+ , 1 + 6 D. j ®;|eafterly 

620 8 42 2; 3 8 Ij j ° ® j 62 48 j 29 8 7 +13]+12> D, | g’lu.L, j wetterly 
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Phenomena and drcum- 
fences 


O’sU.L. ] . 

O’sL.L eafler! > ? 

JO’S Li. | . , 

[o'su.l f vvder] y 

r O’i U. L. ^ - , 

G’sLL \f^ ] y 
O’sU.L 

, Q’sL L J clouds 

j ©’s L L ^ wefttrlva 
l O’sU. i. I liu,c un- 
/ 0’sL. L. f cerc ^ nb8 

© S U. L, j eaileily 

. O’sI.L. j thin .loud 

J Q'sL.L. 1 . , 
l ©’s o. l. j ' vc * 1tr| r 

IG’sU.L | 

leu. l. i C2f ‘ n] y 

f ©’s L. L, ] - 

| 0 S U L. j very ha/, 

f 0’fU. L. , . 

I 0 *b 1. L J eaitCT} 7 

J OU. L 1 . , 

[GULL j weflcrly 

! GUM. 'I - , 

■{ 0 ’s i,. L, f eafteily 

0 s L. L, | , 

0 ’sU i f weAcjiy 

j 0 ' sU -^ t , 

' QU.L j edcrI y 
, 0’.'U i __ 

| 0’s U. L. j' wtfb| y 
‘ ©UI.L ! 

1 ,'aferlw 


'[0,’sLi. f c 


j wcllctly 
j eaileily 


0’s L L 
0’sU.L 
| 0’vU.L. 

I 0 ‘sL. L. 

J 0,>L L - 1 A , 

j 0’sU.L. j' ^eflsrfy 

j 

j D’s U. i.eaferly, 

3>’s L. L wefleily 
Arfturus eafteriy 
j Arflarus .weferjy 



[ 472 ] 


3 7'-9 


Afty 


5 2 n 

It 4 ( 

? if 

G 2: 

I) 2c 


* 3 ' 

? June : 


Lower 
Wire 
/ f/ 

1-9 48 
54 21 
j 19 

5 5° 

\t 

10 
*4 48 
17 
M 59 

4 ? 

4 3? 

-5 1 8 
9 42 
5 $ 33 
2 39 
4 1 
8 8 ; 
)J 57 : 
!*> 3 : 
51 23 

7 2* 

7 5 6 
2 3- 

: 3 2 5 
7 3 2 i 
9 16 

j -3 21 
54 44 
J* 5 L 
> 6 ? 
0 11 
| T r 32 
43 
2? 

Jt 12- 
P 

4 ^ , 

13 $8 


32 4 : 
4 13 

J 20 

59 39i 
3 49 

59 5* 


Equal altitudes. 


Zenith 

Baro¬ 

Thermo¬ 

FhaiBt 

Times by 

the clock. 

difiance 

meter 

meters 

Middle Wire 

Upper 

Paired the 


laches 

A 

3 

0.- 


Wire 

ZvI ndian 





1. iiver 

h t ft 

t . u 

h f » 

0 f 





10 33 36: 
58 10 

57 2 4 

3 59 


•52 20 

29,66 

3 2 

45 

T .v. j' 

3 3 7 29 
42 \ 

33 40 
38 16 

0 17 33,3 

•5 2 -0 

2 9>75 

40 

46 

V 7 . i 

put the clock back. 






w. L 

•0 4 5 

18 29 

■7 45 

12 II 

23 j6 1,0 _ 

j 54 20 

29,82 

2 7 

39 

w. | 

3 33 56 

38 18 

I 5 
34 39 


!' 5 t 20 

29,89 

44 

48 

w. 1 

10 17 48 
22 13 

11 31 

23 5 6 43.7 ’ 

■53 4 ° 

29,81 

34 

46 

W. j 

3 3 3 35 
36 0 • 

32 iS 


’53 4 ® 

29,70 

47 

59 

w. J 

’9 2 3 

6 u\ 

, J 7 3 T " 

5 3 °f 

9 r\ 

10 c 8 

2 3 57 S °>3 

63 0 

» 29,78 

3 i 

34 

, 

2 21 34 

4 54 

>5 6 


61 0 

■ 61. 0 

•63 0 




1 

3 8 35 * 
49 5 °- 
53 59 : 

35 6: 
fS 2C 

5 ° 3 2: 


> * 9*85 

47 

49 

,{ 

: 9 1 25 

. 16 5 ii 

i 21 3 

4 5 2 

8 59 

-3 58 nf ' 

•63 .0 

29,88 

34 

36 

D. | 

20 23 
2 4 3 1 


■61 0 

29,88 

35 

38 

D - { 

• 4 35 44 : 



61 0 





39 5 3 

36 25 


29,90 

49 

49 

D, [ 

5 3 41 

2l f 

17 49 : 
5 1 S 4 i 


*63 Q 

29,89 

49 

49 

: D. | 

18 59 t 344 
r 9 3 39-1 

7 16 

2 3 59 47 2 : 

1 65 0 

1 

2 9>95 ! 

35 

4 i 

D. j 

15 2 

19 io| 

1 30 54 1 

I 34 431 

18 31 
22 37 i 


6i 0 

2 9>95 

36 

42 

D. | 

4 4 
S* 32 i 


.59 0 

2 9*9 5 

3 6 

43 

D. ( 

46 13 

49 44 


■ 5*7 0 




L 

t 5 ° 2 5 i 

53 5 6 


2 9>95 

37 

45 

Dtr J 

4 / 1 

4 9 2 S 



•57 0 




f r 1 

*3 38 

10 8 


29,89 

5 2 

58 

: D. ( 

2 u; 10$ 

21 38 




i 

29 i 7 | 

2 S 47 1 


59 0 

29,89 

53 

! 59 

D. { 

40 41I 

37 H 

- 

*6i 0 



, 4 + 5 ° 

fl 22 


2 9> 8 9 

53 

59 

a 

1 ; 6 14 

5 0 18 

5 2 $B| 

j 

[63 0 

29,89 

53 

60 

, 

18 39 10 
*9 3 20 1 

: 36 

5 46 

] 

•63 0 

29,65 

f ; 

42 

W. { 1 

l’ 


fiances. 


0 } s L.L. 


-j clouds 
l weft, fiy- 
' J ingclouds 

1 eafierly 
f hazy 
, wefierly 
hazy 
eaft. very 
hazy 
weft,fly, 

| ing cloud# 

j> eafierly 

\ weft, the 
0alim4 
> covered 
with clo, 

’ at times 


’ 0's L. L. 
0’s U. L, 
ro’sL.L. 
O’bU.L. 
*0>sU. L. 
0*s L. L, 
'0’sU.L. 
Q'sLL. 
fO’sU.L. 
0’sLL. 

" 0W.L. 
0’sL.L. 

* © J s l.l; 

0’sU.L. 
" 0 ’s L. L. 


J eafierly 

1 weft, very 
j hazy 

l wefterly 


eafierly 


wefierly 


J 


{ 0>L» L. 


1*760 






Thermo-* 

meters 


Phenomena and Circum- 
ftances. 


A 

B 

Ob- | 
ferver 1 

38 

42 

.W. | 

39 

45 

W. | 

40 

46 

w. J 

5* 

54 

w, | 

52 

53 

w. | 

5 1 

52 

w. j 

37 

43 

w. | 

38 

43 

w. | 

38 

44 

w\ | 

49 

•53 

w. | 

5° 

5 2 

w - j 

5° 

S 2 

W. 1 

t 

37 

4i 

D 'j 

53 

54 : 

M 

55 

55 

“■} 

44 

48 

w. J 

63 

63 

w. j; 

40 

i 

4i 


$0 

to 

ni 


0 s L. L. 
Vs U.L. 
0 s L. L» 
' 0’s U.L. 
0’s L.L. 
'0’sL. L. 
0’s U.L, 


" 0's L.L. 
0’s U. L. 
‘0’s U.L. 
0’s L. L, 

* 0’s U.L. 
0’s L.L, 

* 0’s U.L. 
0’sL.L. 

"0’s L.L. 
0’sU. L. 
0 s L. L. 


eafterty 

^•very 

hazy 


welterly 
veryim- 
> certain 
‘ becaufe 
of clou, 


feafterfy 


1 weflerty 
very 

►cloudy 
and un¬ 
certain 


' Q’sU.'L," 
0’s L.L, 
0’sU. L, 
0’s L. L. „ 
S 0’sL.L. ] 
0’s U.L, I 
0‘s L. L* 



> Equal altitudes. 

1769 Times by th clue 


Tune 

Lower ] 
Wire 

Middle Wire 

‘OWr. 
V/1: 



1 

II 

it / 

// 

/ 

n 

% 

22 

n 

l 8 

IQ 14 

47 





15 

V | 

IS 

57 


1 d 

? 

23 

2 

6 

4 5 ® 



i 1 



6 

*5 

5 3 

.j.6 

59 

19 



5 " 

5 * 

so 59 

2 3 





0 

5 

20 


7 

9: 

> 

24 

18 

18 

4 H 45 

11 

r 3 

a 


22 

32 

18 

59 

*5 

27 

37 

3 

49 s 

20 7 

20: 

10 

56: 



8 

1 

11 

34 

*5 

0 


28 

13 49 

4 10 

T 4 

64,1 



18 

° 7 , 

14 29 

10 

5 &: 

©July 2 

23 

59 

19 27 


30 

56 



28 

8 

35 

38 

35 

5 


3 

57 5 5 

4 54 26 

50 58 



2 

4 


34 



% 

6 

28 

«i 

19 3 1 

39 

35 

8 



32 

18 

35 

4 «f 

59 

17 



43 43 

47 

I0 i 

s° 39 i 



47 

5 c t 

5 1 

21 

54 50 * 

§ 

? 

4 1 

29 

4 37 

58 

34 28 



45 

39 

42 

9 

38 

39 - 



57 

3 



50 

5 

% 


1 

13: 

57 44 

54 

H 

! 3 , 

49 44 

■9 53 

16 

;* 

46 



53 

54 

57 

26 

0 

57 

% 

14 

40 

3 » 

4 37 

8 

33 

37 



56 


41 

l 7 

57 47 



20 r 

r 9 59 53 

3 

*4 



0 

31 

20 4 

4 

7 

35 . 

% 

* 5 , 

34 40 

4 3 i 

8 

-7 M 

% 


38 51 

35 

39! 

31 

4 ) 

2 t 

35 STl 

l 9 59 

29 

3 

0 



0 

z 

20 3 

¥>l 

7 

12 

'% 

28 

41 

5 * 

' 4 38 24 

34 53 



46 

64 

42 

35 

39 

4 

$ Aug, 1 

Put the dock back, 


% 

3 

52 

4 

*9 55 40 

59 

*5 



56 

3 I§ 

59 5 8 

3 34 

S 

4 

4 

II 

4 10 

54 i 

6 39 


1 

*8 2 9 

H 

53 


18 



12 

42-1 

io, 16 13 

! 9 4 2 f 

* 


|6 51 j 

20 

22-k 



;8 

54 34 

4 . 5 1 

*i 





5 8 :44 

■ 55 

H 

5 1 - 

44 


*5 


;10 38 

12 

4 1 ' 

44 s 



I 3 8 55 .: 

L 42 2 9 
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k, ■ 

Z-iLh ! 
ailbuce 

| ?.aro- 
meters 

Thermo¬ 
meters : 

Palled the 


i 

liivkti 

A 

B 

Tv*eridtJn 
h f n, 

j , 





1. 

j 0 5 20 

* 9 # 

46 

49 

0 8 48,: 

1 / 

I 01 20 

\ : 5 -:’ ’ 

6 t 

6u 


['5 5 4 ° 

2 9 . 5 i 

48 

48 

0 9 12,8 

f 55 4 ° 

29,60 

57 


} 55 0 

29,69 

5 °’ 

59 

o 10 58,6 j ^ o 

29,80 

66 

65 


| 60 40 

^57 

5 2 

56 

0 13 8,o 

160. 40 

29.49 

70 

79 

j'6° 40 ' 
I 

* 30,08 

46 

5 ° 

[ 5 8 4 ° J 




0 14 48,1 1 

! 

4 s 4 ° i 




■1 

1 . i 

‘ S0d6 

56 

5 t 

|6o 40 , 


! 



[5.9 0 

29.73 

48 

48 

0 17 27,c 1 . 

‘ lb j 59 0 

29,6s 

55 

57 

| 58 20 

29,60 

49 

48 

20 

29,65 

55 

5 ° 

0 

29,61 

5 1 

54 

°’ 2IiS > 9 ) 6 .i 0 
*1 

29,67 

67. 

70 

* 1 
J 

s*6i 0 

29,65 

45 

> 

0 5 ’ 3541 
\ 

^ 61 0 

29,64 

60. 

S 6 1 

i 

► 67 0 

29,50 

49 

5 1 

0 6 ?i 1 ,• 

J - J 67 0 

29,44 

?6 | 

61 

J 

-66 20 

29,98 

46 

49 j 


Phenomena and Circum- 
ftances. 


Ob¬ 

server 


w 


rafterly 




I O’sU.L.l 
I 0’s L.L. j 

w f 0’sL. L. } n . 
A. , c> vaL j A'cflci. 

W. ] l eailerl 

t 0 s b. L J 

W. { O^t’ ] wefter 

D. 

D. 

W. 

w. 


L 0’sU.L. ] weitsr v 

{liat; 

r©’» u. l. j „, 

i 0'S L.L. } eailir 'y 
I 2>!ri 1“ *1 wcftcrly 


VP. 


[ © J s U. L. ' 
f 0’s U, 
j 0’s L. L* 

1 0’sU.J, 

[0’s L.L 
fO’iL.L, * 

J 0 J s U. L. 

1 O’s L. L. , 

1 0’sU.L J 
J©'»UL. 1 , 

I 0's L. L. J U ‘" L 
1 0 ’sL. L. ' 

I 0'sU L. 
f 0’s U. L 
I 0’s I„ L. 

J 0's L. L. 1 , . 

0WiL w=!Wy 

f O’sU.L. ’ 

1 0’s L. L. 

1 e’s 1 , l. 

1 0VU.L. 


i eafterly 


>\vefterly 


■ j 

| weilerly 
jeafody 


D. 


w (©^U.L 
W * lo’sLL 
vn J 0 s-L. L. 

Vv * lo’sU.L. 

D - {©S't | raQer, y 

D - {o’s u.l! }" efier, r. 

re’sU.L. i , . 
^io:sL.L./ e "/ 
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! 

i Equal altitudes. 

Times by die clock. 


Lower I 

Middle ‘Wire 

Upper 

Palled the 

t, | 

Wire 1 


Wire 

Me, idem 


/ // 

h ' ft 

7 n 

h 1 » 

l 6 

53 37 

4 30 2 

26 29J- 

0 6 39,9 


57 54 

34 =o 

3 ° 47 " 


24 

. 6 ui 

20 9 57} 

*3 43 



10 59 

U 2 C ; 

16 it 


25 

1 39 

' ^ 1 

i 


0 6 34I 


6 77 

4 - :i i 




Zenith 
di Ounce 


o / 

66 20 


j 6 S 0 

] 6 5 o 


Baro¬ 

Thermo¬ 

Phxaemena and Circum- 

meter 

meters 


lhnces. 

Inches 

A 

b 

Ob- 





teiver 


5 ^; 0 I 

54 

57 

\V. 

0 ’sC.L. l . v ..,- !er j„ 
©’s U. L. J 

= 9»54 

46 

50 

D. • 

! ©S U. L I f , 
t G\L.L. | tjl ' ul > 

29,64 

CO 

57 

D - {©'sCll. j we&r,y 



Apparent 



Zenith difiances. 


Baro¬ 

Thermo¬ 

Phenomena and Circum- 


Times. 









meter. 

meters. 


fiances. 



go Arch 

96 Arch 

Subr. 

96 Arch 

Inches 

A 

’ B 

Ob¬ 


T 

h / " 

0 

} 

// 

G. 

s. 

V. 

1 ! 

reduced 




it rver 


5 


55 

52 

33 

59 

2 

12 

20 

55 5 1 49 

29,61 

46 


w. 

0’s U. L, on merid, 

to 



20 

58 

62 

0 

39 

9 

58 20 52 

30,06 

A? 

41 

D. 

0’sL, L. ditto. 

it 


58 

12 

50 

62 

0 

11 

6 

58 u 15 

30,09 

45 f 

49 

;d. 

0’s U. L. ditto. 

!2 


59 

7 

44 

^3 

0 

9 

16 

59 7 26 

2 9 >93 

57 

60 

D. 

0\L. L. ditto. 

7 


60 

P 

24 

64 

2 

10 

21 

60 32 10 

2 9»77 

47 

48 

W, 

0\sU. U ditto. 

9 


50 

30 

56 

53 

3 

*5 

6 

50 29 56 

- 9=99 

5 3 

49 

\V. 

j» aquilsc on the mend. 



9 

«6 

57 

10 

1 

24 

2 

9 47 2 

- 9*97 

29,78 

43 

nQl 
2 1 - 4 

w. 

a periei do.pl. qua.E, 


15 40 56 

35 

T 9 


37 

2 

22 

10 

15 '8 .53 

4 --i 

3 $ 

w. 

D ! s U. L. -on merfd. 

0 


61 

62 

42 

J 5 

40 

0 

65 

66 

3 

1 

10 

>9 

A 5 

13 

6! 42 25 

62 I4 42 

• 29.9 s 

47 

Vl 

W. ■ 

0*sU. L. .] 

O’s L. L. T nm ' rl - 

1 


62 

38 

*5 

66 

3 

9 

*5 

62 38 23 

29.79 

46 

45 i 

vv. 

0’s L, L on merid. 

2 


H 

J 9 

21 

15 

t 

3 

16 

14 18 S^ 

29,19 

46 

39 

D. 

os cygni. ditto. 

3 


50 

30 

34 

53 

3 if 

4 

50 29 58 

29,82 

3 - 

284 

W. 

« aquilae ditto, (v. g.) 



»4 


*\5 

*5 

1 

3 

0 

14 19 8 

29,82 

3 2 

*8} 

w. 

at cygni ditto, (v. g.) 

: 

■ 


r 3 


44 

r 3 

3 

22 

12:; 

13 2 54 

29,84 

28 

27“ 

w. 

capellado.pl.qu.W. 

4 


67 2 
6 7 35 

54 

7 l 

r~ 

2 

0 

12 

2 

10 

67 2 43 

67 3; 6 , 

■ 29,90 

37 

34 

w, •] 

0’s U. L. 1 on tie 
_ G’s L. L. J merid. 



jo 

50 

49 

53 

3 

16 

8 

;o 30 20 

2,9,90 

38 

32 

w. 

a aquike ditto. 



9 45 

52 

10 

1 

21 

0 

9 43 47 , 

>3 3 ® 

29,86 

3 1 

28 

w. 

ct perfei do.pl.qtnW; 



I.; 

3 

12 

13 

3 

23 

25 

29,83 

3 1 

2 7 

w. 

capcll-do. do.ver.hsay 

) 


68 

19 

22 

72 

3 

16 

17 

68 18 56 

30,20 ! 

25 

i8| 

D. 

0’sl.. L. on merid. 



20 

12 

18 

21 

2 

7 

6 

20 12 21 

30,18 

27 ! 

.21 

D. 

a lyrx ditto. 



5 ° 30 

52 

53 

3 

16 

6 

50 30 22 

30,18 

27 ■ 

21 

D. 

a aquike ditto. 



14 10 

30 


4 

11 

H 19 2 3 1 

3°> ! 7 

26 

20| 

D. 

» cygni ditto, 



68 

9 

20 

72 

2 

25 

16 

68 8 51 ; 

30,22 

29 

2 3 i 

0* 

0's U. L* ditto, 



20 

12 

20 

21 

2 

1 

2 

20 12 23 ; 
14 19 28 

30,18 

29 

264 

0. 

a lyrse ditto. 



11 19 

36 


1 

4 

6 

30,14 

28 

» A 
“22 

0. 

a cygni ditto. 



9 46 48 

10 

1 

23 

16 

9 4 6 24 

30,05 

2 5 

21 

D. 

a perfei do. pi. qn, E, 



13 

3 34 

n 

3 

3 3 

20 

r 3 3 *3 ■ 

30,01 

27 

24 

0. t 

capella ditto, ditto. 



P 30 

24 

S 3 

3 

15. 

H 

jo *9 48. 

. * 9< 8 7 


ixf 

F-: 

« aquila ,on meridian 



14 

18 

5 1 

15 

1 

3 

18 i 

14 18 JO 

29,87 

* 7 ii 

10 % 

n 

w. 

a Cygni ditto. 



9 

45 

54 

10 

t 

21 

6 

9 4 S . 4 ' 

30,07 | 

*4 1 

w. 

a per%do,pl.qu,E.ha*. 


Pppz >7<>9 
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November 


Apparent 

Times 


% 

1 


$ Dec. 2 


.1 


I 

\ 

% 


Zenith didances, 


90 Arch 


[50 29 II 
14 18 40 
50 29 38 
14 18 48 


96 Arch 

ub. 

G. S. V. 

// 

53 3 J 2 

6 

15 1 z 

3 

53 3 14 

12 

15 1 2 

0 


96 Arch 
reduced 
0 / ft 

50 28 37 
14 18 38 
50 29 23 
14 18 41 


Baro¬ 

meter, 

Thermo¬ 

meters, 

Phenomena and Chcum* 
dances, 

Inches 

A 

B 

Ob- 

ferver 


29,65 

+ 6 

-“3 

w. 

a aqrnlm on meridian 

29,65 

+ 5 

- 3 i 

w. 

a cygni ditto. 

29,89 

0 

~ 3 i 

w. 1 

a aquike ditto. 

29,5a 

+ 4 

~5 

D. 

a cygni ditto. 


I thought it might be ufeful to infert them, as they ferve to fliew what a very great alteration 
happened in thepofition of the line of collimation of the quadrant, about this time. W. W. 


S 32 43 
37 30 
42 3 1 
47 P 

5 3 1* 
7 28 28 

36 28 
41 28 

49 8 

54 *8 


4 


9 43 40 

10 1 20 

*5 

J 3 2 53 

13 3 21 

20 

65 0 0 



64 40 0 



64 20 



64 0 0 



63 40 0 



60 n 16 

64 2 7 

H 

60 30 20 



0 

O 



60 33 16 



60 36 48 



9 46 S 2 

10 1 23 

20 

*3 3 32 

13 3 2 3 

24 

5 1 *5 44 

54 3 13 

0 

9 46 0 

10 1 21 

0 

9 45 48 

,10 1 20 

4 

13 2 26 

13 3 zo 

4 

9 47 30 

'10 I 24 

3 

13 3 28 

IS 3 23 

3 1 

58 11 18 

62 0 9 

24 ! 

29 16 20 

31 0 28 

12 : 

65 2 10 

69 115 

16 t 

58 n 30 

62 0 9 

n i 

29 16 17 

•31 0 28 

12 : 

65 2 7 

69 1 15 

24 l 

9 46 14 

10 1 21 

16 

58 ir 32 

62 0 9 

l 9 ! 

9 47 3 o 

10 1 24 

0 

66 11 48 

70 2 13 

0 t 

66 11 40 

70 a 13 

0 ( 

65 141 

69 ! 16 

• 4 < 

9 46 0 

10 1 21 

12 

58 n 20 

6a 0 8 

0 1 

29 15 56 

31 0 28 

16 : 

i\ 1 57 

69 0 14 

, 8 

66 n 39 

70 a 13 

>4 1 

29 16 16 

31 9 28 

H 


9 49 6 

3 20 


9 46 20 
3 3 9 
1 2 5 *4 
9 45 47 
9 45 17 
:$ 2 10 

9 47 3 
3 3 3 ° 
;8 n 3 


-9 '$ S l 
>5 1 30 
9 45 32 
;8 11 8 

9 47 7 

10 11 20 


9 45 35 
;8 11 1 


12 

2 9 15 49 


29.62 

29.63 


29,87 


29.87 

29.88 

29.88 

29.89 
29,00 

; 29,85 
2 9>35 
2 9>3 7 

29.51 

2 9 & 

2 9»55 

29.53 

29.52 
29,56 
29,56 
29,56 
2 9>53 

29.94 

29 .95 
30,10 
30,21 
30,21 

29.54 
29,92 
29,94 

2 9>95 

29,89 

29,89 


+ 7 
+ 5 


~6| 


“12I' 


" x 4 


x [— x 4 l 
°1 J 4 | 
10;—15 
18! 

\-m 


I—10| 

5 

4 

l 

6 - 

I- 2- 


-H 4 


T% 

-10-214 

- sk! 

- 3—16| 
“10 
( -24 

Ml 

*5 

15 


-25 

-25 

c;i 

-21 

-21 


aperf.pnm.pla.qu.E, 
capella ditto ditto* 


D \ L. L call merid. 


])’s L. L. on mend, 

D’sL. L, weft mend. 

a perfei ] on mer. pi. 
capella j of qu, W. 
a orionis on merit!, 
a perfei do. pl.qu.E. 
«perfei'} onmerid.pl. 
capella J of quad. E. 

* perfei 1 on merid.pl* 
capella J of quad, W, 
a urf.maj.on m. help, 
polaris do. above pole 
{ urf.maj. do. b cl. pole 
aurCnwj.do, do. 
polaris do. above pole 
£ urf.maj. do. fael, pole 
a perfei do, pi. qu. E, 
a urf.mij.do.beL pole 

* perfei do. pi, qu, W,. 
y urf.maj,do.behpol. 

do, do, do, 

£ urf, maj. do, do* 
a perfei do, pi qu. E. 
a urf.maj.do. bel.poL 
polaris do. above pole 
f urf. maj. do.bel.pole* 
y urf. maj. do. do. 
polaris do, above pole 



i ih 


January 


h 

0 


I 
$ 

0 Feb, 5, 

if 


% 

? 

3) 

c? 


9 

10 

IJ 

>4 

22 

H 


h 25 

24 Mar. 2 

* 3 

6j 


Apparent 

Times 


_ u [ 477 ] 

Zenith diSances, jBaro-,f Thermo- 


§0 Arch, 



7° 4 1 
33 6 28I 
70 41 
42 45 20 
29 16 i6| 

65 2 20 
7 ° 4 1 3 o[ 7 S 1 19 


fSu.| 


45 2 4 20 



96 Arch 
reduced 
0 / // 


70 40 3-929,941 
0 33 <5 2050,16 
I20 70 40 9030,191 
°4 2 45 5 29,46 
\ I22 9 *5 49^45 

Uooj 1 3429,4; 

1470 40 5629,44! 


4 2 45 Jaj 


I 


peter J meters 


Inches 


|I2 2 39 46 
'JO 8 20 16 
N57040 53 

2 75 2 3 4- 
8 70 41 


29,36] 

4029,45 


, „ 8 19 5 , 

^3242472 73 oj 

22 1675 23 28 


M 3 3 
9 40 16, 
13 3 io| 
13 3 16 
;j 2d 36 ; 


1570.40 53 
| ro '3 2 56 
20 9 45 54 ] 
12 *3 
20 *3 3 13, 
! 2 4 5‘ 2 6 id 
I 12 4 2 44 53 ] 


g * ^ $ 

4 2 45 jS 
13 3 28 


33 7 3635 1 io 
75 2 4 17 

WX] 

l'3 3 2 « 

.. 45 5 2 
51 26 20 
*3 3 28 3 ^ 

# 26 2 454 3 *5j 
33 7 17 35 1 10 


5 ! 434 3 14 

42 45 2 445 2 13 
42 45, 23 45 2 13 
33 7 aojJT * : Sid 


9 45 44 30,07 


*3 3 6 


39 44 3 P»°o 


2 9 > 55 | 

2 9>55 

2 9»74 

30,13 

30,08 


•27 

" 33 | 

•33 

■31 

htfl 


30,05 


3 30,00 
29,99 

29,98 

z 9>97 

29,96 

30,1 


J 3 3 23 30,03 


2 5430,16 
2 9,/9 


2 9>79 

30*05] 


30,02 


•21 

-26I 

.27 
*21 
I—21 


J 20 « 65229,8. , 

10 42 44 55 29,60 4* 741a 
| 2 4 *3 3 *9 29,59 + 9 4 12 

10 33 7 230,32 ' 

2 3 5030,33 
, 7 S 23 52 29,93 
i J o 946 429,98] 

H 3 029,96 
H 2 45 3 2 29,74 
22 5 1 2 5 55 2 9 , 7 2 
2 4*3 3 19 29 , 33 , 

2 a si 2 I S Z 2 *M 

16 33 656,29,93 
J 4 5' 2 5 3629,90, 

3 4 2 45 2 30,02 
94*. 4| 5 2 9,86| 


~ 2 5 

-25 

-*8j 

l~ 34 j 

■ 34 | 


- 34 | 

■341 

'1-34 


-- 9 | 

-27 

““341 

-59 


Phenomena and Cxrcumilances, 


Qb~ j 
terra I 


- 39 ] 
~ 39 , 

J~ 36 | 
- 3 °i 

“ 3 ^| 
—36 
•36 
I 40 
I 34 
■ 35 ] 

—36! 

-40 
*-4QJ 

— 4 r 
-41 

N 1 , 

*30 
Hi 
* 3 i 
-20 
•l6-~20 
•13-12 


rn - 

“36 

-36) 

-2,8 

■2 9 i 

- z i 

-26] 

•i 6 


W, 

w. 

w, 

w. 

w. 

w. 

w. 

w. 

w. 

w. 

w. 

w, 

w. 

w. 




16 
-21 
H6 

'* 7 | 

18 

21 

20 

20 

*291 

— 

1-2 
-18 

-361 


v urf, maj. on mer. beL the pole 
poians,. ditto,, ditto 
urf. maj. ditto, ditto 
aidebaran on the meridian 
polaris on mend, above the pole 
S un. maj, ditto below the pole 
” ^rf. maj. ditto, ditto 
aidebaran on the meridian 
5 nrf. maj. on merid. bel. the pole 
ditto, ditto above the pole 
»ditto, ditto, ditto 
ditto, ditto below the pole 
capelja, ditto, ditto 
w Ulf - maj. ditto, ditto 

W. perfei, ditto above the pole 
W- |capeUa 9 ditto, ditto 

w’ 

W. 

w. 
w, 
w. 
w. 
w. 

D, 

D. 

D. 

D. 

D. 

D. 

D. 

D. 

0. 

D. 

W. 

W, 

w. 


' urf, maj. ditto, ditto, 
urf. maj.^ ditto,.ditto, 
perfei, .ditto below the pole 
capelJa., ditto 

h urf. maj, ditto, ditto (hazy) 

Irin/allo _4_ 1 J 1 


a P er &i, ditto, ditto 
capella, ditto, ditto 
capella, ditto, ditto 
* ori °ws on the meridian, ' 
aidebaran, ditto ■ 
capella, .ditto above the pole- 
a orionis on the meridian, 
polaris, ditto below, 
aidebaran on the meridian: 
capella, ditto above the. pole- 
polaris below. 

aapella below, the, pole- 


" 2 9 D. 
- 3 ° D. 
-26 


ditto, ditto ■ 

aperfei on merid. above the pole-' 
capella, ditto,, ditto 
aidebaran on the meridian, 
a.orionisiditto, 
capella, ditto. 

*.orionis,, ditto; 
polaris, ditto below thepok 
«-orionis o» the meridian 
aidebaran on. the meridian* 
ditto, ditto (v. g.) 

- I polaris on the meridian below, 

" 4 1 ! D* Capella, ditto, ditto.. 


l D. 
D. 
JX 
D. 
W. 

‘36 D. 
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Appar. 

Time 


May 

h t n 

c 0 Arch 

0 / if 

? 1: 

) 57 2: 

P 57 0 


■) 0 31 

54 0 


4 10 

5 r 0 


6 30 

43 ^ 


21 4, 

;o .14 '-2 


56 

49 '0 


59 1: 

51 0 


42 p 

54 0 


.|6 l; 

57 0 


S 1 5 -j 

3 0 

D 2. 


+ 3 5 ,52 
57 59 41 - 

$ 2., 


3 9 29 

D ime ( 


3 & 25 24 

0 11 


64 29 * 6 

j) 1 - 

5 9 c 

5 1 51 30 
62 55 17 
70 20 0 


14 14 

10 0 


19 51 

3 0 


26 3 

69 50 0 


53 15 

69 40 0 


II IQ 

69 17 5 


46 51, 

d9 40 0 


54 16 

69 50 0 


a 044 

70 0 0 

$ 20 


55 3 3 1 

% 22 


35 35 6 
55 5^ *2 

h . 24 


35 4 20 
6 19 22 

© July 1 


7 16 20 

7 H 36 

$ 7 : 


6 18 36 

t 18 


7 16 22 

7 *5 43 

% 20 


6 18 46 

§ 21 


7 19 36 
6 19 17. 

h 22 


7 ID 18 
6 18 30 

h 29 


7 H 40 


7 16 23 

© 3c 


7 15 30 

£ Aug. 2 


40 S 3 30 



41 27 28: 

9 4 

; 

47':. 16 20 i 


[ 47§ 1 


Zenith diftances. 


06 Arch 

Subt 

fjC Arch 
remd 

G. S. V 

// 

0 e ti 

y\ 0 >5 

4 

>° 44 *r 

;o 5 29 

0 

38 24 56 ‘ 

;.0 2 3 

9 

37 59 ^ 

;o 2 26 

20 

3 > 9 l 3 

40 3 29 

6 

38 24 50 

68 3 q 

I'd 

64 28 39 

6 S 3 J 9 

0 

61 51 n * 

67 0 it 

16 

J2 52 53 

73 3 if 

13 

69 16 3, 

37 1 if 

4 * 

35 3 18 

37 3 26 

12 

p 5 Si 30 J 

37 3 ^ 

6 

3 5 55 59 

37 ‘ 20 

16 

35 3 5 ° . 

0 2 31 

20 

6 18 p3 

7 3 1 

18 

'7 16 5 

7 3 0 

l 3 

X "5 43 

6 2 30 

11 

6 10 38 

7 3 1 

4 

7 16 19 

7 3 0 

14 

7 *5 4 Z 

6 2 30 

18 

6 18 31 

7 3 0 

18 

7 ij 38 

63 0 

23 

6 19 16 

7 3 1 

10 

7 16 >3 

6 2 29 

2 

6 18 24 

, 73 .o 

12 

7 15 44 

7 3 1 

8 

7 16 13 

7 3 0. 

20 

I *5 36 

43 2 19 

8 

55 5 l l 

44 0 2S 

10 

,i 27 S J 

.7 3 i : 

16 

» 

7 it 7 | 


Baro> 

meter 


Indies 

jO,I 4 

30,14 


P, 

* 9*74 

29,87 

29,44 

29,68 

29,681 

29,781 


29.70 

2 9>79| 

2 9 i 79 \ 

-’9.76 

-'9.791 

2 9>57 

2 9'S7 

29,68 

30,14 

$0,13 

2 9>44 

.-9,64 

29.64 

29,66 

29.66 

29.63 

29.63 

29,69 

29.67 

I 2 9,73 


Thermo¬ 

meters 


+2 

■4-26 

24 


+ 2J 

+ 4 * 

+ 3 6 | 

48' 

54 | 


44 


+24 


Phenomena and CircumJhnces. 


+ * 5 , 

+42 

+43 

44 

58 

44 

40 


W. 


w. 

V/. 

w. 

w. 

p. 

D. 

D. 

D. 

D. 

D. 

D. 

D, 

D. 

D. 

D. 

W. 

W. 

w. 

w. 

w. 

w. 

w. 

w. 

w, 

w, 

w. 

w, 

w. 

w. 

D. 

w. 


59 W. 
471 W, 


Ob- f 
ferver 


w. | I) ’s U. L. cad of the merid, 
W. | 1) ’s IJ. L, on the mend. 

D’s U. L, well of the mend, 

arcluriu on the meridian 
O’s L. ditto 
0 s L. L ditto 
ardurus on the meridian 
5 5 s U, L. ditto 

ophiuclii on meridian 

I>’s U. L, call of the mend. 

D’sU, L*on the meridian 

]) ’s U. L. well of the mcrid. 

0 ? sU.Ll . 

0 ’s h. L ( on£kme r^ 
'G’shLl , 

0 ^ u, L. [ on £k mend. 

I? 1 drocottis on the meridian, 

7 J plane of the quadrant cal 
?dfac. do, pi. of quadr.wcft 
ft 1, Wacom's ditto, plane of die 
7 I quadrant eaft (foggy) 
ydrac. do, ph of qnadr. weft 
ft 1 draconis, plane of the 
yf quadrant well: 
ft 1 Wacom's on the meridian, 
y j plane of the quad, eaft 
ft 1 draconis on the meridian, 

71 plane of the quad, weft 
7 drac. do, pi. of qtiadr. eaft 
, 7 drac. on mer.pl. of quad, weft 
/ 0’sU.L. I . . , 

1 0’sL. L. j on mcr ^ - cWs 
| , drac. do, pi. of qnadr. eaft 

1769 
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Apparent 
'J'lines 

Zenith diflances. 

Baro¬ 

meter 

Thermo¬ 

meters 

Phenomena and Circumftance?* 


90 A 

th 

96 Arch 

S'i. 

96 Arch 

Inches 

A 

B 

Ob- 


h ' " 








r 

(htceci 




lesver 


0 

t 

n 

G. 

S. 

V. 

n 

0 

' " 







42 

41 

■5 3 6 
43 46 

45 

44 

0 

9 

2 

0 

23 

42 

4 1 

15 i*l 
43 37 J 

■ 29.67 

55 


W. 

. w. 

0’s L.L. 1 . 

q. T j j | on the mend. 

2 37 i 

J 5 

14 

21 

69 

2 

n 

2 i 

6 5 

■3 521 



, 


4 2 6 

& S 

II 

53 

69 

2 

6 

-5 

H 36 






46 5.9 

bf 

,c 

50 


2 

3 

18 


10 24 



1 



54 «; 

65 

10 

0 


2 

j 

10 


9 39 

.29,70 

59 

57 

w. 

D’s U. L. 

5 "' 59 

55 

TO 

34 


2 

2 

18 


9 57 






3 4 A 

% 

12 

20 


2 

6 

6 


n S 5 






9 I ; 

65 

14 

22 

6 9 

2 

10 

■c 

6s 

*3 4 6 . 





/si aquarii on the me- 


05 

21 

4: 

2 

25: 

0 

°5 

20 22 

29,79 

5 i 

47 

w. 


00 

12 

36 

'64 

0 

28 

18 

60 

12 ' 0 

29,80 

P 

47 

w. 

a, j ridian 


44 

14 50 

47 

0 

-5 

] 5 

44 

] 4 2 9 . 

29,63 

5 6 

61 

' D, 

0 J sL. L. on the merid. 

I \ 20 J!? 

,8 

AO 

0 












23 H 

4 ^ 

55 

0 












**43 

48 

31 

0 







■ 29,81 

44 

44 1 

D. 

D’s L.L call of merid,. 

2053. 


27 

0 












3 * 4 -; 

48 

2 3 

0 













48 

5 

42 

‘ 5 1 

1 

6 

iS 

48 

5 9 * 

29,81 

45 

44 

D. 

Ditto on the meridian 

1 S *9 2 : 

48 

23 

0 











32 26 

48 

2 7 

0 










1 


1 35 >9 

J.8 

3 1 

0 






| 

*29,81 

45 

| 43 

D. ‘ 

Ditto weli of the mend. 

37 53 

|8 

3 5 

0 






: 



I 


40 3; 

43 

40 

0 




1 c 





1 




■ 1*7 

30 

19 

5 ° 

2 

20 


47 

29 25* 

29,48 

i 54 

59 


0’s L.L, on the merid,. 
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j Time per Apparent 
: clock Time 

September 

h / //III I 1 ! 

S ai 

7 2 9 7 ( > 5 * 


7 - «>! 7 6 59 

1 

1 7^9 

Jf Mar.iji 

! 

ill at Ojn 24 34 


j 1 2 8 44} f 2 12 Ll 

S 29 

! 16 54 0*16 46 22 

! 

| S 3 SBiS 46 19 

© Apr. 9 

! to 29 21 10 20 27 1 

D 10 \i$ 3b 44b£ 29 39 

0 Aug. n 

39 14 *5 3° 9 

9 16 47j 9 io isj 


10 14 5610 '8 31 

1 

10 14 5^10 . 8 29 ; 


Occukations of Fixed Stars by the Moon, &c. Qbfcrvcd*, 


f VS inuncrgcd behind the Jj *b dark limb | jy^y 

{ n immerged behind the 3) J s dark limb (very exaft) W. W* 

Ditto emerged (perhaps about c w fooncr) f, i). 

‘ f W» W. 

z* v | im merged behind the bright limb of the moon | j ^ 
t x immersed behind the Moon’s dark limb' J, D, 

f W. W, 

%>s ift fatcllite intmerged clofe to the body of the planet | j j) 

The $ N° 4$ of Ophiuchi in Mr. Flamtaft catalogue immerged f r ^ 
behind the dark limb of the D (very faint) ' |J- »• 

B in the fume conftellation and catalogue immerged J; D. • 

Ditto per Wi W. ■ N. B. The - immerfiorf happened towards the ■ 
* northern limb of the 1 ]>. fo vferjMiear the; interle&iott of light and - 
darknefsj as to'render the obferyadoa doubtful to % o? f. 





[ 4So ] 


I TKe following Table for the. Micrometer I received from 
• the iate Mr, Short, along .with the Indramem. 
i , Wat, Wales* 




Decim. 



< 


$ 


Inches 


ofanin. 



q 

3 


*“* 

P 



f it 


t 

it 


tt 


" 

i 

6 50,2 

0,05 

0 

20,5 

1 

0,8 

20 

16,4 

2 

13 404 

10 

0 

41,0 

2 

i,6 

21 

ih z 

3 

20 30,6. 

*5 

X 


3 

2 >5 

23 

18,1 

4 

27 20,9 

20 

1 

22,0 

4 

3>3 

23 

i 8>9 

s 

34 ll >i 

25 

1 

42^ 

5 

4 ,i 

24 

j 9 7 



30 

2 

3 >* 

6 

4>9 





35 

2 

23,6 

7 

5 >7 





40- 

2 

44 >* 

8 

6,6 





45 

3 

4,6 

' 9 

7»4 





50 

3 

25,1 

j 10 

8,2 





55 

3 

45.6 

I 11 

9.0 




( 

60 

4 

6,1 

1 12 

9,8 





65 

4 

26,6 

n 

10,7 





70 

4 47 > 2 

! H 

11,5 





75 

5 

hi 

! *5 

*2,3 





80 

5 

28,2 

i 16; 

13.* 





85 

5 48.7 

! 7 

,13,9 





90 

6 

9 >* 

■1 18 

14,8 





95 

6 

29,7 

IT 19 

1^,6 
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Times 

per 

dock 

Apparent 

Times 

Parts of 3 
the mi- 1 
crometer 1 

Micro* 
neter re¬ 
duced ‘ 

Obfemtions on the Tranfit of Venus, 




In¬ 

Ver¬ 




June 

h t tt 

,h / // 

ches 

nier 

t tt 



h 3 

0 56 49 

,0 57 o>6 




Exterior contad at the ingrefs 

J. D. 


56 56 

|o 57 7 < 6 




Ditto 

W. W. 


1 15 10 

i 1; 21,3 




Interior ditto 

w. w. 


J *5 J 4 

1 J 5 2 5 > 3 ’ 




Ditto 

J. D. 


57 21 

57 3 if 

0,4c 

18 

* 57 >5 

Dili, of ¥'s fartheft limb from the <*f s neared 

J ^ 


S 3 3 6 

46! 

o*,io 

22 

0 57,5 

¥ ? s diameter of the fcale 



2 1 16 

z 1 z6§ 

4»6o 

4 

3 i 32,3 

0’s diameter 



% 





Cloudy a fhort time 



, 4 11 

4 

4,25 

10 

2 9 * 3>3 

Did. of-Venus’s farthed limb from the 0’s fartheft 

T T% 


I 5 5 s 

6 8| 

0,10 

*9 

,0 58,2 

$ *s diameter on the fcale 

>], D. 


*:;:#.33 

7 43 s 

0,5 c 

oj 

3 27,1 

Did. of ¥’s farthed limb from the 0’s neared 



> 'liUs 

9 I 9 l 

0,10 

*9 

0 58,2 

¥*s diameter on the dale 



IQ xl 

j6| 

0,15 

0 

0 59>9 

Ditto of the fcale * 1 



, f |E' ^ 





Cloudy 



i 7 «9 
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Times pc 
9 dock 

:ij Apparent 1 Parts of 
times the mi¬ 
crometer 




in¬ 

Ver¬ 

June 

; H f It 

h 1 // 

ches 

nier 

h : 

5 2 39 0 

2 39 Jo 

4j6c 

) If 




4,6c 

) I 


44 43 

44 32;] 

■ 0,7c 

5 hi 
/ ? 


5 1 40 

5 l 49 l 

. 0, K 

; 20-j 


53 26 

53 35 i 

'°d 5 

2 - 


3 4 5 8 

3 5 7 i 

0,8c 

1 4 


6 13 

0 22J 

0, tc 

21 


17 47 

17 56] 

4,60 

4 


19 40 

x 9 49 J 

0,85 

6: 


22 20 

22 2 ()i 

0,8c 

14; 


23 3 s 

2 3 47 

VC 

21 


J 4 35 

24 44 

Oj 10, 

rjtj 


42 47 

42 555 

!o,ic 

4 “ 


46 40 

46 48] 

0,9c 

ioJ' 


4 § 0 





48 49 

CO 

^-4 

0,9c 

11 


5 X 33 

5 1 4 * 4 1 

0,9c 

12 


55 2 4 

55 3 * 1 ' 

0,90 

( 2 


56 19 


0.9c 

I2 2 


59 2 

59 io?< 

2,9c 

1 2 : 


4 0 50 

4 0 38} ( 

3,9c 

nf 


3 5 X 

C 5 2 

2 59 ■; ( 

c 5 r i r 

), 9 °| 



Micro¬ 
meter re¬ 
duced 


481 


3129.8 
13 1 294] 

4 54>9 
0 59.4 

1 1,5 

5 33 .' 

0 59 j 8 


Obfcrvations on the Tran/it of Venus. 


7 2o-j o,9oj 
n 13^0,90 

H 45 i 

l 7 SK 
x 9 sH 


21 38|0,I0Z4 



p 1 3 X >9 

5 5 S> 2 

6 x,8 

0 $' 9>8 
0 58,7 
0 $ 9 > l 


6 m 

6 19,8 
6 20,6 
6 20,6 
() 21,1 
6 20,6 
6 20,2 
6 20,2 
6 21,1 
6 21, [ 

6 20,7 
6 20,7 
6 19,8 
1 0,7 
0 $ 9 > x 


o| 31 29, 
31 29,8 
31-29,0 
31 30,2 


4 4^4 
4 4^,6 
0 59,8 
0 56,2 


0 ’s horizontal diameter 

M. of $»sfarthefl limb from the 0’s neared 
? 3 diameter on the fcale of the micrometer 
Ditto off 

Dijl, of $ s fartheft limb from the 0 Y neared 

? s diameter on the fcale i 

Cloudy >W. W. 

G ’s inclined diameter 

Did. of ?’s farthed limb from the 0's neared 
Ditto 

? 5 s diameter on the fcale 
Ditto off 

Ditto ditto j 

N. B. Several of the above obfervations are a little un¬ 
certain being taken in great halte, in the intervals be. 
tween flying clouds. W. W. 

Afnjfcloud frm ^ nearefl ] 

Dteo° f ? ’ s &theft M from the Sun’s nearefi I . p 

Ditto j * 

Ditto 

Ditto , • j 

Ditto 
Ditto 
Ditto ■ 

Ditto’ 

Ditto 
Ditto 
Ditto 

?*s diameter on the fcale 
Ditto off 


W. W. 


0’s inclined diameters 

Did. of § s fartheil limb from the Sur/s neared 
Ditto 
Ditto 
, Ditto 
Ditto 
Ditto 
Ditto 
Ditto 

$’s diameter on the leak . 

Ditto off 

0-9 9 


jj- D 

1769 
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1765 

Times per 
clock 

Apparent 
times i 

Parts of 
:he micro¬ 
meter 

Micro¬ 
meter re¬ 
duced 







In¬ 

Ver¬ 


j 

June 

h 1 

if 

h 

t 

n 

ches 

nier 

; 

// 

h 5 

5 43 

57 ' 

5 

43 

43 ! 

0,15 

2 

0 

59 »« 


45 l 



45 

5 b> 

0,10 

21 

1 

D 5 . 







0,1 r 

2 1 

0 

59,8 


53 “ 

- 


53 

SI- 

4,60 

<3} i 

31 

34 » 8 


55 ; 

- 


55 


4,60 

14 

31 

35 > 3 - 





59 

2t| 

0,15 

4 

I 

D 5 


0 0 

41 

6 

0 

47 ? 

0,10 

18 

0 

S 9 ? 1 


1 

49 


1 

55 i 

0,10 

21 

I 

M 


3 

30 


3 

3 D i 

0,50 

l8 

3 

56/0 


4 

40 


4 

4 6| 

0,50! 

Hi 

? 

j 

537 


6 

.55 


7 

if 

0,50, 

11 

0 

50,8 


8 

T 5 


8 

21 -} 

0,50: 

9 

3 

29,2 


l S 

0 


15 

12 \ 

0,45 

H 

3 

13,6 


*7 

6 


17 

111 

°»45 

8 

3 

7*9 


19 

6 


1 9 

12J 

3,45 

1 

3 

2,1 


21 

5 


21 

111 

0,40 

11 

2 

S.B,o 


25 

27 


25 

33 

0,4° 

6 

2 

45 ?? 


20 

59 


27 

1 

0,40 

2 : 

2 

42,4 


28 

19 

1 

28 

25 

0,40 

0:: 

2 

40,8 


7 0 

40 

7 

0 

4 >f 

The thread < 

of ligli 


0 

43 

;7 

0 

4 8| 

Ditto 



18 

5 6 

7 

l 9 

i| 

: The external cont 


*9 

15 

7 

*9 

2o| 

| Ditto 




Observations on the Tran lit of Venus continued. 


$’s diameter on the Scale 
Ditto olr 

Ditto on 

0’s horizontal diameter 

$ ’s diameter on -the Scale 
Ditto off 

Ditto ditto 

DJI. of $’s fartheff limb from the 0 ”s n ear eft 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

S!SH 


J. D. 


W.WV 


j -v - 

REMARKS. 


W.W. 

J. D. 

1 W. W. 

j'j. D. 


t* All the measurements of Venus's diameter; and aifo all tliofe of the Sun, which arc not Said to be horizon¬ 
tal, were taken with the micrometer, in the fame dire&ion that the laft preceding diftance of the limbs of Venus 
and the San was mtafnrcd with. 

2. We were obliged to alter the rack-work of the micrometer before wc began to mcafurc any diftances of the 
limbs, kc. in order to make it take in the diameter of Venus, off the Scale. 

•3. The heavens at the beginning, and for a considerable time both before and after, were frequently obfcqred 
by clouds: h t in the intervals, the air was very dear, and the Sun’s limbs extreameiy well defined, 

4, Soon alter Venus was half immerged, a bright ere Scent, or rim of light, cncotn (tailed all that part of k 
circumference winch was off the Sun; theicby rendering her whole periphery vifible. This continued very 
bright until within a few minutes of the internal ccntaft, and then vanished away gradually. 

5, We took for the inftant of the ftrft internal contad, the time when the Icaft viable thread of light appeared 
behind the fut Dq cent limb of Venus: but before that time, Venus’s limb Teemed within that of the Sun, and 
bis limb appeared behind hers in two very obtufe points, Teeming as if they would run together in a broad flream, 
like two drops of oil; but which nevertheless did not happen, but joined in a very fine thread, at feme diftance 
irorathe exterior limb of Venus, This appearance was much mote considerable at the egrets than at the ingrefs; 
owing, as we apprehend, to the bad date of the air at that time. We took for the inflam of internal contift, at 
the egress, the time when the thread of light d’{appeared before the proceeding limb of the planet, from which 
time W, took notice that he had told about 24" when the limbs of the Sun and Venus were apparently 
in comadt: a cireumfiance which he did not venture to attend to at the ingrefs'. 

6, We fawnothing like the appearance of an atmofphere round Venus (uuicfi the above-mentioned phenomena 
may be though? so proceed from thence) either at the beginning, end, or during the time of the cranfit; nor, 
could we fee any Jfi%Sg *qf a Satellite; though we looked for it Several times. 

1 7. It may not be improper to add, that the bazinefs, complained of at. the egrefs, was not owing to any acci¬ 
dental bad quality of the air at. that time; ( it Is continually So here to io°or 1 f above the horizaii, and often 
even ttnd 0 ' or id 0 , in what my% cleared ftate of the heavens. 


Observations 
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Obfcr,-aliens for uetombiing the Magnetic Va;iations at Prw n rKM- v t.\ , . 

of IludfonVBay, I* w« : . CB “ No.*-*efi Cost 



whether I could not benefit tylns experience, and “ ura,! )' *'f l ° ^ 

S; t 

In order to remedy this misfortune as much as lay in mv power* I annJiVd m fw • m j 
he arrived m the river this year; and defired he would I'Ll C * kichards ’ as toon as 

requeir he very kindly complied the next day; but the cloudy weather mmLTwV* ^ wit]l vvhidl 
fervations before the asd of Auguli ^ er P revemed n]C from making any ob- 

The compals is of the common form, and I judged that it would be belt m ma U n , r 
noon, when the Gun’s azimuths charge the fa Lett? and to note the rim, k M theobrervalirjnsabo ^ 
following manner; S W * and t0 note the timcs b >' ^ dock ; which I did in the 


1769 

Times by th 
dock 

Magnetic 

azimuth 

Varia¬ 

tion 

weft 

Auguft j h f " 

0 1 

0 / 

3) 21 

23 40 29 

1 23 V 

to 6 ' 


44 4 a 

2 0 w 

9 l 7 


49 35 

3 20 w 

9 2 


S* S 3 

4 30 W 

9 6 - 

$ 22 

0 6 40,; 




23 18 

15 15 w 

9 43 ' 


•25 22 

16 17 w 

10 3 


27 B 

16 39 W 

9 5 ° 


2.3 28 y9 

2 38 E 

9 49 1 


3 T l 5 

1 jo E 

9 5 \ 

9 59 z j 


34 5 

0 47 E 


42 20 

2 0 vV 

ro 34 1 


44 10 

2 JB W 

to 4I 


45 40 

3 12 W 

t° 7 -jJ 


49 45 

4 2J W 

! 9 57 1 


52 44 

5 20 W 

9 5 1 > 
9 5 ° 1 

% 23 

54 4 

s 40 w 

0 6 38,6 
x * 43 

It 2 « w 

y j j 

9 24 


H 13 

15 28 w 

9 18 'j 


26 26 

16 7 w 

9 33 ? 


28 8 

16 30 w 

9 22 i 


34 38 

18 40 w 

9 24 , 1 1 


36 16 : 

19 22 W 

9 3 dll 


The me m is 

0 4 ‘l 


l Thcfc obfcrvations were made by Captain Richards, , 

J having been removed, and the card re-adjufted after the S 

The Sun transited the meridian 

| Bymyfelf; the comp,(shaving been moved, and the card re-adjufled 
l r 

j’ Thc coni P afs placed as it was yefterday before noon 
| The comps fs removed, &c. 

| Ditto 

I tranBtcd the meridian 

| The compms removed, &c. 

| The compafs again removed, and the card' rectified 

!* Ditto, . ■ , , , r' 


0.9 <1 


Such 
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Such are the befl obfervations of this kind, which I am able to lay before this honourable 
and learned Society. It givbs me much concern to find that they differ fo widely from one an¬ 
other ; more efpecially as I am certain that I made them with all the care and circumfpe&ion 
that I was capable of, and with an inilrument which feemed to me good of its kind. But I 
flatter myfelf it will be confidcred,,that, in making obfervations with this inilrument, there are 
two unavoidable fources of error, viz, in adjufting the card to the line on the fide of the com- 
pafs-box, and in making the (hadovv of the thread to fall- on the line of tho index: I may 
likewife add a third error, which may be committed in reading of the vernier, as it only fub- 
divides to every 5'and if all theic fhould happen to fall the fame way, their fum, I prefume,. 
may be conflderable (when an inilrument of fo fmall a radius is ufed)>, in the hands of the. 
moil fkilful obfervec. 


The Latitude of Prince of Wales’s Fort on the North-wefr eoall of Hudfoa’s Bay, deduced 
from Obfervations of circumpolar Stars*. 


By £ Urfe Majoris 


By Capella 


Dace of the Obfer- Latitude deduced 
vation. 


Above thelBdow th 
P 


47 5 

505a 47 27 47 51 30 

29 iSkS 47 33f5.8 47 S- 3 ' 

2c 58 47 29 58 47 50 Febr. £ 

-- 8 

The.meansoftbefearc 58 47 30J 58 47 51J 9 


Date of the: Obfer- Latitude deduced 
vation 


By n Urfas Majoris- 


>8 

47 

5 1 

58 

48 

6 

5« 

47 

4 2 

5 s 

48 

7 

5® 

4-7 

46! 

58 

48 

2 | 


47 

itd 

sg 

48 

7 i 

g 

47 

14 

58 

47 

3°f 

5 ! 

47 

Hi 

5 ® 

47 

3 °l 

IS* 

47 

9 i 

58 

47 

3 6 1- 

5 s 

47 


s 8 

47 

3=1 

58 

47 

32 1 

00 

47 

48 


90 Arch 96 Arch 


s% 47 
29 ?8 47 

5 s 47 

. ; 8 47 

' 5 . 8 47 
S 8 47 
5 8 47 
i° $8 47 

58 47 

47 
?8 47 
47 
47 
j8 47 
1,3 f8 47 

47 
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1^69 By Capclla continued 


Date of the Qbfer- 1 
vation 

Latitude deduced 

Above tire 
pole 

Below the 
pole 

90 Arch 

96 Arch 

Jan. 31 

Febr. 13 

Of // 

58 47 22?- 

5 8 47 2 rl 

0 / ft 

5 s ' 47 2 9? 

Febr, 3 


3 8 47 3 8 f 

8 


-17 34 

i 8 47 453 

9 


; 8 47 3°l 

4 8 47 3 6 

14: 


58 47 3 1 ! 

5 8 47 3 2 i 

24 

1 

? 8 47 3>4 

5 8 47 56.e 

Means of thefe are | 

• 3 8 47 29 ; 

5 8 47 37f 


By a' Perfci 

Jan. 29 

Febr. 14 

Means of 1 

Jan. 29 

thefe are | 

< 8 -17 3 3 l 
5 8 47 - 8 t 
5 8 47 33 

58 47 28-j 

5 8 47 33 f 
;8 47 38 

58 47 2By 

5 8 47 33 ? 


*** Theft: four Bars patted the meridian 
to thefouthward of the zenith, when above 
the pole ; which ciccumftance rendered them 
vaftly convenient for determining the lati¬ 


tude of the place, as the error of the line of 
colhmation of the quadrant is thereby en¬ 
tirely excluded, provided it did not alter in 
the interval between the obfervations. 


176b By the Pole Star 


Date of the Obferva 



vation 

Latitude deduced 

Above the 

Below tin 



pole 

pole 

90 Arch 

96 Arch 


i?6i) 

0 / n 

0 t n 

Decern, 2 

January j 

>8 47 *Si 

5 8 47 37 


Febr. S 

$8 47 6 

5 8 47 Hi 



t 8 47 6 f 

;8 47 24 

3 

January 1 

s' 8 47 3 -j 

5 8 47 33 


Febr. h 

'1 +7 T\ 

5 8 47 2 +| 


2.; 

3 8 47 8 I 

5 s 47 2 4 

l S 

Januaiy 1 

47 37 r 

;8 47 384 


Febr. i 

;8 47 i8§ 

JS 47 26 



,-8 47 18 

5 s 47 2 5i 

19 

January 1 

5 8 47 2 5 i 

5 s 47 3/2 


Febr. 8 

3 ® 47 7 f 

5 8 47 

'1769 

z-j! 

i 8 47 8 z 

> 8 47 2 4§ 

Jan. 18 

January 1 

3 8 47 2 5z 

5 s 47 3 3?; 


[Febr. 8 

I s 47 <’ 

58 47 23. 


1 

0 47 7i 

58 47 22 i 

Means of 1 

thefe are 

;8 47 16 

;8 47 ^ 


The Latitude of Prince of Wales’s Fort deduced from Obfervations of the Sun, and of fueh Bars as 
paBed fouth of the zenith. 


By the Sun j Latitude deduced 


r 768 

Declination J 90 Arch j 

96 Arch 

Sept, ac 

0 / // 

N. 

*0 42 9 

Of// 

5 8 48 19 

0 / // 

5 s 47 57 

21 

0 1 8 ■ 44 j 

S 

58 48 265 

58 48 i 4 -| 

22 

u. 

0 4 40 

5 8 4 8 * 5 i 

58 48 2 

30 

3 11 59 f 

5 8 4 8 2 3'2 

58 ^8 3 

oa. 1 

3 $S m. 

98 40 2 I 4 

S 8 4 s 33 

■ 14 

8 52 49 

58 48 18 ? 

58 48 12 
5848 

„ 17 

9 39 - 4 

j 8 48 3 2 ‘ 

1769 

June 2 C- 

N. 

23 28 " 5-4 

5 8 47 3 8 1 

5 8 47 26 

22 

2 3 2 7 49 ’ i 

j 8 48 io| 

58 47 46 

Auguft 2 

r 7 3 ^ 

5 8 4 8 »i 

58 48 6 J 

5 

t 6 48 8 | 

58 48 16 

5 8 4 8 7 T 

22 

h 33-11 

jS 48 14 

58 47 j;f 

The mean 

s of thefe are 

5 s 4 8 *5 

58 48 0 


By Capclla j 

latitude deduced 

1768 | 

Declination i 

90 Arch 

96 Aich 

oa. 13 
Mj 

The mean; 

Of/I 

4S' 44 10^3 

3 of thefe are 

0 / // 

5 s -17 34‘J 

Cd 48 ji 
c8 47 48" 

0 / n 

-0 ,„ .,t 

>° A/ 33i 
58 47 lot; 

5 s 47' J9i 

J 8 47 4 8 2 

5® 47 39.!' 

By # Perfci 

Sepr. 29 

otv 14' 

i;J 

The means 

49; 1 9, 

49 s 10 

If8, 47. 47' 
,-8 47 47 
5« 47 44 

3 8 47 53f 
5 8 47 39.!. 
58 47 214 

5 of thefe are 

58 47 46 

i 8 47.3^4 ,■ 


17 68-» 
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By « 


Latitude < 

deduced 

1768 

Daciinatior 

90 Arch 

96 Arch 

Oft. 16 
l 7 

0 t n 

3 8 34 49 

0 t it 

ss 47 zi{ 
;8 47 24 

10 t a 

5 8 47 3U 
48 47 35i 

The means of thefe art 

58 .17 22} 

$ 8 47 33$ 


By a 

t Aquilm 


Sept. 29 
Oft. 13 

M 
16 

8 16 22 } 

V 3 47 5 l i 
5 s 47 S 2 

58 48 6 
58 48 11 

3 s 47 x 3 f 
58 47 23 

58 47 44 

38 47'4 8 l 

The mean 

s of thefe are 

158 48 0 

3 s 47 33I 


By a Cygni 


By a Perfei 


Nov, i C 49 i ii 58 47 50 

18 ,58 47 29 

19 IcS 48 11 

a< 5848 o 

Dtcem.io 58 48 14 


The means of thefe are 58 47 57 5.8 47 38 


By Capella 


Latitude deduced 


u 

I ^ 

Declination 

90 Arch 

90 Arch 


O ( u 

0 t it 

0 t it 

Nov. 16 
18 

28 

29 

1-5 44 *°> 

58 47 54,2 

5 8 47 43 .- 
58 47 26,7 
58 47 38,9 

;S 47 29,0 
38 47 12,2 
5S 47 18,5 
f 8 47 3 -’> I 

The means of thefe are 
-- 

• 5 ® +7 4°>7 

;S 47 23,- 



58 47 20{ 
58 47 
38 48 2 
58 47 34 

58 48 2 


1769 By 0 Draconis 

June 24^2 28 ;o 58 47 59 ;8 47 36 

July 20 58 48 14 58 47 4; 

21 48 48 13 58 48 $' 

22 58 47 58 58 47 45 

The means of thefe are 58 48 6 58 47 So£ 


S 8 47 37 
S*> 47 3 8 i 
3 8 47 43 ' 
3 8 47 3 °! 
;8 47 44 
5 8 47 43 
3 8 47 4 8 l 
3 8 47 50 
58 47 40J 

5 8 47 4 8 i 
5 8 47 44 $ 


The Latitude of Prince of Wales's Fort deduced from Obfervations of Stars on the -Northern Me rid la 


^he means of thde 47 5I (58 47 16 J 


176S | Polar dift- 

90 Arch 

96 Arch 

jo / h 

0 t n 

0 / // 

Decern. 1535 i 15 

58 46 50 

58 46 58 

58 46 Cf) 

58 47 10 

5 ® 47 8 
58 47 19 

The means of thefe are 

58 46 ssf 

$8 47 12 












[ 487 ] 


By o) Urfe Majoris | 

j Latitude deduced 

1769 

Polar did. 

90 Arch 

96 Arch 

, ; 

0 / it 

0 in 

oil/ 

January 1 

39 31 33 

S 8 47 10 

38 47 8 

2j 


58 47 2 

vn 

OO 

4 - 

-'-J 

47 

The means 

i of thefe are 

S 8 47 6 

| 5 S 47 ir 


The means of all the comparifons of £ Urfe Majoris 

Ditto of u Urfe Majoris (confidered as circumpolar) * 

Ditto of Capella ditto 

Ditto of a Pcrfei ditto 

Ditto of the Pole fiar 

The means of all the circumpolar fiars are 

Q f II 

5 8 47 3=1 
58 47 32 

58 47 29 

48 47 28^ 
58 47 16' 

0 t n 

3 8 47 3 [ ! 
58 47 48 

3 8 47 3/i 
5 8 47 33? 
3 8 47 * 8 7 

3 s 47 -7 

3 8 47 39* 



The means of a Urfe Majoris 

Ditto of y 

Ditto of vi 

The means of all the fiars taken on the northern meridian are 

5 8 47 5; 
58 46 555 
3 s 47 6 

5 8 47 16I 
5B 47 12} 
5S.47 11 

3 8 47 5 >4 

3 8 47 Mf 



And the means of the above two are 

5 8 47 Hi 

47 



The means of all the folar obfervadons are 

Ditto of Capella taken on the leathern meridian alone 

Ditto of a Perfei 

Ditto of a Lyra? 

Ditto of a Aqailae 

Ditto of a Cygni 

Ditto of Capella after the line of Collimation altered 

Ditto of « Perfei ditto 

Ditto, of /3 Draconis, the line of collimation having again altered 
Ditto of y — - 

The means of all the obfervations taken fouthvvard of the zenith are 
The means of the circumpolar and northern fiars 

And, by taking the mean of both, the latitude is North 

38 48 is 

5 s 47 4 8 ! 
38 47 46 

5 s 47 
;S 48 0 

38 47 -9s 
58 47 4°’7 
5 8 47 57 

38 48 6 

3 s 47 44 X 

$8 48 0 

S 8 47 395 
5 8 47 3 s i 
5 8 47 335 

3* 47 33i 

; 8 47 2ii 

5 s 47 ?3 

3 8 47 3 8 

3 s 47 S°i 

3 8 47 4*1 

3 s 47 49 

3 s 47 Mi 

i 8 47 38 

38 47 z6§ 

58 47 52 

y8 47 3 2 i 


The error of the line of collimation of the quadrant was 25",6 for the 90 arch, and 19^,7 for the 96 
arch, to be fubtradled from all 'zenith di(lances,, from the beginning of September, 1768, to the latter end of 
October; from about which time, till towards the latter end of December, it appears to have been 2 9",4' 
for the 90° arch, and 36^,7 for the 96 arch, to be added to all zenith difiances taken in that interval. About 
the latter end of December it altered again, but I had no opportunity of determining its quantity, and 
feemed to be pretty con dan t all the month of January, 1769; but, about the beginning or middle of Fe¬ 
bruary, it began again to alter, and continued uncertain until the middle or latter end of Jane, when it 
became coallant again, and feemed to me to be, by the obfervations of |3 and y Draconic 21",6 and 15^,5 
to be fubtra&ed from the 90 and 96 arches, refpecuvdy. - ' , v L 
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The infiruments ufed in making the preceding obfervations were : 

1. A clod?, made by Mr. Ellicot, with an apparatus for cor reding the effe&s of heat and cold ; the fame 
which Meffieurs Mafon and Dixon had to the Cape of Good Hope in the year 1761, 

2. An agronomical quadrant, made by Mr. Bird, of one foot radius. 

3. Tworcfieflingtekfcopes, of two feet focus, made by Mr, Short j and'a divided objc&glafs micro¬ 
meter, made by the fame gentleman, of 50x45 inches focal length. 

• We ufed the micrometer with a magnifying power of 60; the conta&s of Venus with the Sun’s limb were 
obferved with a magnifying power of 120, and all the other obfervations with one of 90. 

Both tbe thermometers,ufed in the preceding obfervations, were according to Fahrenheit’s fcale 5 and the 
characters + and , which are annexed to their altitudes, denote that they flood fo many degrees above 
or below the where neither of thofe characters appears, the number is to be underlined 

shove the cypher,' . ' , *1 V ; ;1 •.:. , 

‘ ■ '■ /■ < 
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LXVI. ExtraSl from the fournals of the 
Royal Society, June 23, 1768, refpe&ing 
a Letter addrejjed to the Society by a Mem¬ 
ber of the Houfe of Jefuits at Pekin in 
China; by Charles Morton, M. D. Sec. R. S. 
and Fellow of the Imperial Acadd. Natur. 
Curiof Petropol. and of the Royal 
Academy of Gottingen. 


letter, the original of which is-in the 

| French language, conlifts of 28 pages in clofe 
folio 5 to which are fubjoined 44 pages of notes; and 
27 pages of drawings^ to which the letter and notes 
refer for illujftration. 

It relates to fome difquifitions of Mr. Turberville 
Needham, F. R. S. concerning a fuppofed connection 
between the hieroglyphical writing of antient Egypt, 
and the charaCteriftic writing which is in ufe at this 
day, amongft the Chinefe. 

Divers ot the Society remember Mr. Needham's 
traCl upon this fubjeCt, which was printed at Rome in 
the Latin tongue, 1761, addrelled to this and the 
Antiquarian Societies. 

This conjedure of Mr. Needham’s, pregnant with 
fo many curious confequences, engaged the attention 
of the Literati of Europe : the generality wifhing 

Vox.. LIX. R r r fuccefs 
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fuccefs to it j and divers, either from a particular in¬ 
formation, or for other reafons, oppoling it. Mr. 
Defguignes of Paris, F.R. S. Mr. Bartoli of Turin, 
antiquary to the King of Sardinia j the late Abbe 
Winkelman, antiquary to the Pope, and Mr. Mon¬ 
tagu, F. R. S. were the principal ofthofe who thought 
themfelves concerned to oppofe Mr. Needham5 and 
what they have been plealed to communicate, either 
in print or manufcript, has been already laid before 
the Society; and the laft gentleman, viz. Mr. Mon¬ 
tagu, has alfo fent to England a caff of the buff of 
Turin, infcribed with certain characters, which gave 
occalion to Mr. Needham’s conjectures: which caff, 
by the bounty of his Majeftv our Patron, is now in 
the Britilh Mufeum. 

. The fubjedt in queftion feemed fufficiently inter- 
efting to feek an anfwer from the only competent 
judges, the literati of China; and your Secretary, firft 
■by the encouragement of Thomas Hollis, Efqj F. R, S. 
and fubfequently by the affiftance of Thomas Wil- 
■cocks, Efq;. F. S. A. and the particular favour of the- 
Directors of the Eaft-Jndia Company, has at length 
•obtained it. 

In order to this, a letter was written, in conjunc¬ 
tion with Mr. Alban Butler, late of Pall-Mall, (who 
had fome intereft among the jefuits at Pekin) Rating 
the matter in queftion, and defiring the favour of an 
ahftver; which anfwer is the letter that has been read 
to the Society. * 

The particulars which were Rated to the Jefuits at 
Pekin, and have been recited to the Society, were as 
follows, viz. 1. Whether certain characters, to the 
cumber of 29, copied from the bull at Turin, toge- 

■ ■ '■ ther 



[ 49 1 1 

ther with divers other characters, to the number of 
200, copied from undoubted monuments of Egypt, 
are really and indeed Chinefe character's ; and if they 
be, of what dialed:, and of what age are they ? 

2. What fenfe doth each of thele characters ex- 
prefsj and what is the particular interpretation ? 

3. Doth the hiftory of China* or popular tradi¬ 
tion, or any analogy with the modern or antient me¬ 
thod of writing of any other nation, afford ground for 
fuppoling that thefe characters have been received 
from foreigners j or were they invented by the Chi¬ 
nefe themfelves ? 

4. Are there any monuments or cuftoms amongft 
the Chinefe, which referable thofe of the antient 
Egyptians; or which fihould induce us to think, that 
there has ever been any communication between the 
two nations ? 

The anfwer received from China takes notice only 
of the fmall number of characters which were copied 
from the bull of Turin ; occafioned probably by fome 
accident or failure in the pacquets, of which there 
were three copies fent, and one of them containing 
the Turin characters only; the anfwer is dated from 
Pekin, October 20, 1764, addrelfed to the Members 
of this Society, but with no lubfcription, or figna- 
ture, excepting four liars, and this addition of the 
company of JeJus. 

The author’s method, or order, is as follows: 

1. An introductory preface. 2. A date of the 
enquiry, as collected partly from the letter, and 
partly from Mr. Needham’s printed book. 3. 
What the author calls an hiftorical picture of the 
Chinefe tongue and its characters.- 4. An applica- 

R r r 2 tion 
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tion of this historical delineation, in the way of prin¬ 
ciples, to decide concerning the 29 characters of the 
bull of Turin. 5. A more general application of 
the faid principles, in order to elucidate the hierogly- 
phical writing, and confequently the antiquities of 
Egypt, by a propofed collation with the antient Sym¬ 
bolical writing of China, exemplified by divers in¬ 
stances:-and laStly the notes, containing circumstan¬ 
tial details of fome particulars, as well historical as 
critical, which might otherwife have broken the thread 
of the letter. 

I Shall not pretend to give an adequate idea of this 
curious paper, within the compafs of an extract fuited 
to this place. 

The particular branch difcuSTed in this letter, as 
well as the general learning of China, are fubjeCts in 
a manner new to Europe; and the various books of 
the Chinefe are called by the author a PotoSi, which 
might enrich Europe; efpecially with regard to laws, 
government, the ufeful arts, natural hiftory, and the 
like. Some Strictures from the letter are to this efFeCt: 
and, 

r. In the preface mention is made of the insuffi¬ 
cient attempts of the Greeks and Romans to- explain 
the hieroglyph ical writing of Egypt j and of the later 
attempts of father Ktrcher, and Mr. de Mairan, 
who anticipated Mr. Needham in the idea of ex¬ 
plaining them by the characteristic writing of China j 
which idea they quitted almoft as foon as they had 
formed it. 

2. The Slate of the queftion is expreSIed as fol¬ 
lows : “ Mr. Needham has obferved, that the Sym- 
“ bols or hteroglyphicai characters of the Ifisof Tu- 
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« r in, appear like feveral Chinefe charaders, fuch as 
« they are found in the great dictionary Tching, 

« tfee, tong: upon which he conjedures, firft, that 
« the Chinefe characters are die fame in many re- 
“ ipeds, as the hieroglyphics of Egypt; and fecond- 
“ ly, That one may be able to diicover the fenfe of 
“ hieroglyphics by the comparative and appropriated 
« fignification of the Chinefe charaders..” 

The author, thirdly, having mentioned the diffi¬ 
culty of rendering himfelf intelligible to the literati of 
Europe, for want of a certain acquaintance with proofs 
of fad and hiftory, criticifm and grammar, proceeds 
to the hiftorical detail, which is the fubjed chiefly en¬ 
larged upon by him. He notes die enthufiafm of 
Votfius for the antiquity of the Chinefe, and the. 
rage of Renaudot againft it; and then declares his 
own opinion, that they have fubfifted as a nation, 
from the time of the great emigration which followed 
the confufion of tongues, fie dates the antiquity of 
Egypt from the fame epoch, and gives rcafons, par¬ 
ticularly in the notes, for the probability of thek dif¬ 
ferent routs. He enquires into the ufe of writing j 
and declares his opinion, that it was already eftablifhed 
in the antediluvian world ; and might be derived in 
common to the two nations in queftion. He makes 
light of any fuppofed variation of it, at the confufion 
of tongues: and wiffies that Mr. Needham had ex- 
pieffed his own opinion , concerning the commence¬ 
ment of it. He affirms, that there is not the leaft 
mark or trace now remaining of any fubfequent com¬ 
munication between the Chinefe and Egyptians. But 
whether our author’s opinion of the origin of writing, 
or the contrary one, of each nation haring invented 
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its own, b.e adopted: he candidly owns, that any * 
connection between the two modes of writing, is 
hardly difcernible at this day. He affirms, that the 
Chinefe language is one of the molt antient; and 
perhaps the only one which has been fpoken with¬ 
out interruptions and is yet a living language; the 
fmall number and the ffiortnefs of its words having 
fo guarded it from changes, that they could fcarcely ■ 
extend farther than the pronunciation. 

They diftinguifh in the Chinefe language, ift, the 
Kou-ouen, the language of the King, and other 
books written in this tafte. The harangues of the 
Chou-king , and the fongs of the Chi-king , prove that 
it was fpoken formerly. It is prodigiously laconick. 
2dly, The Ouen-tchang, the language of relcvees , ele¬ 
vated compofitions, and books. This language, ex¬ 
cepting fome proverbs, axioms, and forms of com¬ 
pliment, is no longer ufed in fpeaking. gdly, The 
Kouan-hoa , the language of men in office. This is 
the only language fpoken at court, and in good com¬ 
pany, and ufed in books and this alone runs through 
the empire. 4thly, The Hiang-tan , patois or pro¬ 
vincial jargon. Each province and town, and almoft: 
every village has its own. In fpight of thefe varieties, 
the Chinefe tonguecounts butabout 330 words. From 
hence the Europeans conclude, that it is barren^ mo¬ 
notone, and hard to underftand. But they ought to 
know, that the four accents called ping, uni (even) 
■chung, eieve,/ raifed'),kiud,\mmue(,lejfened) ,jou, rentrant, 
(returning), multiply almoft every word 'into four, by 
an inflexion of voice which it is as difficult to make 
an European comprehend, as it is for a Chinefe to 
comprehend the fix pronunciations of the French E„ 
t . Thefe 
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Thefe accents do yet more; they give a certain har¬ 
mony, and pointed cadence, to the moft ordinary 
phraies: with regard to clearnefs, iet fadt decide. 
The Ghinefe fpeak as faft as we do, fay more things 
in fewer words, and underftand one another. 

The Chinefe have no diftindt knowledge of the in¬ 
vention of writing; as our author proves by quotations 
from their moft antient books; which are involved in 
fable, and contradict each other. One of them in¬ 
deed mentions this curious particular; that Fou-hi, 
by introducing the eight Koua, or elementary cha- 
radters, put an end to the ufe of knots upon cords, 
for the purpofes of government; which feems to be 
analogous to what has been obferved in America. 

The author defines the Chinefe charadters, accord¬ 
ing to his conception of them in their origin, to be 
images and fymbols which Ipeak to the mind by the 
eyes. Images, for fenfible things; fymbols, for 
mental. Images and fymbols which are tied to no 
found, and may be read in every tongue. The book 
‘Tjee-bio-leang-ijin divides the charadters into fix forts, 
Lieou-y. The jirji , called Slang king, fhape, image, 
is a true pidture ot fenfible. things. Thus One fees in ' 
the antient characters, trees, birds,. vafeSj &c. rudely 
traced out. 

The ad, called ‘Tchi-cbc, indication of the thing, is 
made by an addition to the fhape, or to the fymbol, 
which puts the thing that one would exprcfs before 
the eyes. For example, the charadter of '/mill placed 
over that of great, to fignify pyramidal, terrninaied.in\ 
■apoint. The 3d, called, Hoei-y, junction of idea, af~ 
fociation, confifts in joining two charadters, ..to expreis. 
a thing.which neither the one nor the-.other fi^njfy 

feparately* 
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feparately. For example; the fhape of month placed 
afide that of dog, to fignify the verb bark. The 4th, 
Kiat-in, explication, or exprelfion, of the found , owes 
its origin to the difficulty of tracing in a manner fuf- 
ficientiy diftindt, all the forts of fifties, animals, vales, 
trees, &c. To fupply this, they contrived to place 
the iimple charadter of one found on the fide of the 
figure. For example; the charadter of the found 
y a on the fide of the figure of a bird, to fignify a 
duck: the charadter of ngo, to fignify a goofe. 

The 5th, called Kia-Jie, idea borrowed, metaphor, 
hath opened an immenle field to the invention of cha- 
radtcrsj or rather, to the manner of making ufe of 
them. In efteft, by virtue of the Kia-fie, one cha¬ 
radter is fometimes taken for another ; chofen to ex- 
prefs a proper name; turned afide to a fenfe allego¬ 
rical, metaphorical, ironical; and puflied even to an 
antiphrafis, in giving it a fenfe oppofite to that wherein 
it is employed elfewhere. It mult be owned, that 
this 5th clafs gives the Chinefe tongue a force, and a 
vivacity of colouring, that.no other tongue can attain. 

But it is alfo one of the principal caufes of its ob- 
fcurities. The figurative fenfe of a charadter has not 
always a due analogy with the proper fenfe. 

The 6th, called 'Tchouen-tchou, developement, ex¬ 
plication, confifts only in extending the primitive fenfe 
of a charadter, or in making detailed applications of 
it. Thus the lame charadter is fometimes verb or ad¬ 
verb, fometimes adjedtive or fubftantive. Thus 
again, the' charadter ngo, which fignifies evil, ferves 
to exprefs hatred, to hate, miftapen, &c. 

Thefe fix, Lieou-y, fuch as here defcribed, are as it 
were the fources from whence flow all the charadters 

in 
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in a manner equally fimple, clear, and natural ; and 
the whole number of characters is thus increafed from 
.300, to 8o,ooo. And, the author fubjoins, “ One 

muft read the fine paflages of the King, to com- 
<c prehend what force, grace, energy, amenity,. 
“ grandeur, and fimplicity, the Chinefe characters 
“ have, where they are well afforted, and well con- 
“ neded. 

ie I would willingly define the Chinefe characters 
“ to be the piCturefque algebra of the arts and fci- 
“ ences. In 'truth, a phrafe of good ftyle is as difem- 
“ barafied of every thing that Is intermediary, as the 
“ clofefi; algebraic demonftration.” 

Unlefs one were to give the lye to the Chinefe, and 
to the fmall number of the characters of antient times, 
which they have preferved ; it is not poffibie to deny,, 
that they did, in the moffc remote antiquity, make 
ufe of ihapes, or likenefles of fenfible things, and of 
fymbols to form their characters, nearly in the tafia 
of the hieroglyphics of Egypt: and one need but call 
the eye on fome of the characters which are copied in 
the pages 5, 6, and 7, (Tab. XXIV,' XXV,. XXVI.) 
of the plates following, to* be convinced thereof. 
But had not the Chinefe, even from that time* 
the art of contracting thefe figures, and reducing them 
to fome ftrokes or lines, by analyfis and abbrevia¬ 
tion ? To judge thereof by fome of the antient 
chaYa&ers, it appears, that the Chinefe did re¬ 
duce feveral to certain ftrokes ill enough afiembled; 
probably for the conveniency of writing.. And 
whenfoever the time was wherein the abbreviations 
began, they were neceffary; 1 ft, becaufe without 1 
them, writing would have been too difficult: zdly^ 
btCiufe one mull have had volumes to convey a very 
Vox... LDL S f f . fmaJi ■ 
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finall matter. In effedt, without being well verfed in. 
drawing, how could one trace in an agreeable man¬ 
ner fo many figures and fymbols ? The difficulty 
augments when one refledts, that a good many cha¬ 
racters were compofed of divers fymbols and images, 
the redudhion of which ought to be very well touched, 
not to be difagreeable; efpeciai'ly near to other cha- 
radters that were lefs compound. It is natural to 
think, that they would not make ufe .of images and 
fymbols intire, and traced in their juft proportion, but 
for great monuments, where room was not wanting. 
And yet it fhould not be denied, that they had recourie 
to the analyfed charadters, for certain places lefs ad¬ 
vantageous. 

The fadt eftabliflaed by what remains of the Chi- 
nefe monuments is, that the fhapes and the fymbols 
have pafled from a contour fufficiently regular, tofome 
lines oddly aflembled j and that the lines-themfelves 
have been yet decompounded, and melted, into thefe 
fix lines, out of which, at this day, are 

compofed all the charadters in ufe. The fimpleft are 
made of one or two of thefe lines; and they count as 
far as 20 or 30, or more lines, in the more compound 
charadters. To avoid the confufion and obfcurity 
which this great abbreviation would have caufed, they . 
have fixed the number of the lines of the charadters 
which'reprefent the 200 elementary images and fym¬ 
bols fpoken of. Thefe abbreviations thus fixed are 
called P011, Clajjes or 'Tribunals, as Mr. Founnont 
tranflates. For example j the Pou of man, of wo¬ 
rn; n, of trees, of difeafes, of great, of fmall, of vafe, 
&c. In brief, for greater clearnefs, and to range the 
charadters in the didtionaries, there is in each charac¬ 
ter 
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ter a diffinCtive or differencing Pou, which predomi¬ 
nates, and under which the character is placed. This 
differencing Pou is' the part of the character which 
hath mod: influence in its flgnification; faving the 
exceptions, and oddities, from which the Chinefe is 
jno more exempt than other tongues. A bare inflec¬ 
tion into the dictionary Pching-tJ'ee-tong , will render 
thefe details intelligible. 

The misfortune, and a very great misfortune, of 
the Chinefe characters is, that thele abbreviations have 
been made by little and little, in different places, and 
without rule : lb that there are characters which have 
been abridged, or more properly truncated, and dif- 
figured a very great number of ways: and the moff 
part, fo much, as to be no longer knowabl.e by the 
primitive form. To give fome idea of this, the au¬ 
thor has caufed to be copied the variations of four 
characters (fee the plates 7,8, 9. Tab. XXVI, XXVII, 
XXVIil.); and one may judge by this fample* 
how frightfully disfigured muft be thofe charac¬ 
ters which are woven out of feveral other cha¬ 
racters. For the different characters which are 
thus united to make one only, are curved, lowered* 
lengthened, drawn in, or contracted, to the end that 
each line may be fo placed, as that all together may 
make the contrail: of a fimple character, and occupy 
no more fpace than it does. A like conftraint ought 
to disfigure many of the elementary characters which 
are joined together to make one only. But when, we 
add thereto the abbreviations and various readings, it 
is clear that they can no longer be knowable by their 
primitive characters. And this,, to obferve it en fcaf- 
Jant, is one of the reafons which has rendered the 
edition of the King under the Han fo difficult, and; 

S f £ z perhaps-; 
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perhaps is the principal caufe of their obfcurity. In. 
eftedt, the primitive images and fymbols being altered,, 
how can one find the fenfe of them ? It is no more 
according to the rule of the Lieou-y. The decom- 
pofition of the elementary charadfers whereof it is 
compofed, no longer gives its true analyfis. The 
more one feeks the fenfe which ought to refult from 
their affemblage, the farther one is from it: becaufe 
that this affemblage is not the true one. It is as if 
one fhould read (in French) delires for delices. This 
change of the c into r fubfifting, all the fignifications 
that one fhall feek to delires, will never arrive at the 
idea prefen ted by delices. 

If tine comparifon is lame, it is becaufe that it re- 
prefents not fufficiently clearly how far a Chinefe 
charadter feparates from its true fignification, by the 
alteration of fome one of the lines that compofe it. 
The deftrudtion of the books by fire has rendered the 
evil without a remedy. When peace was reftored to 
letters, they fpared neither care nor inqdiry to recover 
the 'King, and other antient books. But few copies 
having eicaped the fiames, and thofe not in the bell 
prefervation, they were deprived of the great advan¬ 
tage to be drawn from collations, to difcover the pri¬ 
mitive charadters. Writing had changed; tradition 
was almoft extinguifhed. It was neceffary to, be 
learned, even to decyp’ner the manufcripts: how 
fhould they be able to purfue the difcuffion fo far as 
the various readings; and unravel, amongft abbre¬ 
viations almoft unknown, the true fymbols and like- 
neis of which a character was woven. The editors 
were not fparing of their labour herein ; but each had 
ftiis fyftem, and his conjedtures. Who would ven¬ 
ture 
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tare to fay, that the edition which has prevailed has 
not many miftaken characters? and let it be even, the 
belt, learned men, who have laboured fince in the 
analyfis of the characters, are not agreed amongft 
themfelves; and they bring each reafons capable of 
fufpending the judgement of critiques. This variety 
of opinion hath caufed much variety in the orthogra¬ 
phy, if one may fo call the manner of writing a cha¬ 
racter with fuch or fuch a Pou. The manner ac¬ 
cordingly has been floating and uncertain, for very 
many characters, until the great dictionary Kang-hi - 
tfe-tierii which has fixed it. 

The author winds up this curious detail with the> 
following remark, which he fays is efiential. All 
that has been faid of the various readings and abbre¬ 
viations of the characters is independent of the five 
forts of writing ordinarily counted by lettered , men. 
The firft is called Kourouen (fee plates the 5th, 6th, 
7th, and 8th, and part of the 9th, Tab. XXlV— 
XXVIII.) This is the moft ancient form of writ¬ 
ing ; and there remains now hardly any more traces 
of it. The fecond, Tcboang-tfee, (alforea hPchouen-tfee* 
vid. plate 1. Tab. XIX.) has fucceeded, the. Kou- 
ouen and has lafted even to the end of the.Dynaftic 
of the Tcheou. It was this which was in ufe from 
the time of Confucius, and of which the abbreviations 
and various readings have been moft fatal'. The 
third, Li-tfce, (lee plate 2. Tar. XXL) began un-r 
der the reign of Chi-hoang-ti r the founder of Lie Dy- 
naftic of the Tfin, and the great enemy- of letters 
and of lettered men. The fourth, Iling-chou, is 
•deftined for impreffion, as with us the Roman and 
.Italic, .(See plate 3,. Tab. XXII.) . , 

* . 4 The 
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The fifth fort, Tfao-tfee, (fee plate 4. Tab. XXIII.) 
was invented under the Han, and Would have deftroyed 
every thing, if it had prevailed. It is a fort of writing 
with the ftroke of a pencil, with a very light and 
well-experienced hand : but it disfigures the characters 
beyond expreffion. It has no courfe, but for the 
prefcriptions of phyficians, prefaces of books, infcrip- 
tions of fancy, &c. 

' To return to the various readings, and abbreviations; 
although it be true that thefe different forts of writing 
have augmented the number of them; neverthelefs 
the three laft have done no great harm ; becaufe they 
have been directed by learned men, confecrated by 
publick authority, and bear more on the general form 
of the characters, than on their orthography. Thus 
the literati do not complain, further than their having 
can fed the lofs of the antient characters, which it 
would have been well to confult, to have had the 
true analyfis of feveral of the characters of this day, 
which they think-ill written, and disfigured. 

And thus, at length, having compleated his hifto- 
rical detail, (which I have here reprefented very im¬ 
perfectly) our author decides concerning Mr. Need¬ 
ham, viz. that the characters of the bull; of Turin* 
(though four of five of them, viz. N° 2, 3, 8, 9, 31,. 
have a-fenfible refemblance to the like number of cha¬ 
racters in the Chinefe dictionary), are not genuine 
Chinefe characters; having no connected fenfe, nor 
a proper refemblance to- any of the different forms of 
writing; indeed the whole infcription has nothing of 
Chinefe in the face of k. As a farther proof, our. 
author took the opinion of divers of the Chinefe IN 
fecati; whofe province it is toftady the antient wri¬ 
tings * 
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tings; who all declared the fame thing; and that they 
did not underftand them, nor had ever feen the like 
of them. 

It is owned, however, that, according to the Chi¬ 
nefe interpretation of the five refembling characters, 
they are Ample ideas, or fymbols, not characterized 
by the farther circatnftan tiating lines; and are, with¬ 
out coherence, in the way of Nomenclator. 

But finally, to enable the Society to judge for 
themfelves ; our learned correfpondent has feat a col¬ 
lection of very antient infcriptions, above one hundred 
in number, which may be compared with the infcrip- 
tion of Turin; as alfo, feme drawings of vafes, and 
other antiquities. See plates, from 13 to 27 (Tab. 
XXII to XLVI.) inclufive. The particular matter of 
enquiry, viz. the characters of the buft of Turin 
being thus difpofed of, our author, who is againft: 
renouncing Mr. Needham’s general conjecture, with¬ 
out farther examination, as it may notwithftanding 
conduct to many difeoveries, applies .biaifeif, fifthly, 
to a farther and more general inveftigation, by 
an aCtual collation of fuch Egyptian hierogly¬ 
phics as do undoubtedly refemble antient charac¬ 
ters, yet remaining amongft'the Chinefe: in order to 
which, he has given us drawings of 73 fuch hiero¬ 
glyphics, collected chiefly from Kircher (as he had no 
better materials), and has placed by them the corref- 
ponding Chinefe characters, (fee plates, from 9 to 12, 
Tab. XXVIII to XXXI inclufive) both anient and 
modern. He is fufficiently diffufe and curious, in 
two or three examples, to point out the method and 
rnoft intereffing fubjeCts of enquiry, viz. the leading 
notions concerning the* Deity, and the religion of the 
primitive times; and he alfo deferibes the properties 
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of the fymbolicai animals, which are fuppofed to be 
fignificant of the rational and moral qualities but 
enters a caution againft thefe, as being, moft likely, 
the invention of later times. He argues ftrenuoufly 
for the early and uninterrupted Theilm of the Chi- 
nefe and concludes with an apology for the condition 
of a miffionary, the duties of whofe profeffion, and 
reparation from divers necefiary means of information, 
render him, in his own opinion, very unfit for literary 
inquiries. 


C. Morton* 
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LX VII. Ohfervation of the Tranfit of Mer¬ 
cury over the Sun, October 25, 1743. 
In a Letter to Projejfor Blifs, late Afro- 
nomer Royal and F. R. S. from John 
Winthrop, F. R. S. Profefor of Afro- 
nomy in Cambridge, New England. 


Rev. Sir. 


Read at R. S. g' \ I V E me leave to lay before you 
ov. 10, 1733. an . 0 bfervation of the tranfit of 

Mercury, 25 O&ofaer, 1743 ; which, if I mi flake 
not, will determine the longitude of Cambridge,. 
New England, with more exadtnefs than any of the 
obfervations that have been ufed for that purpofe. 

I adjufted my clock by correfpondent altitudes of the 
bright ftar of Aries, taken the night before the tranfit ■ 
with a quadrant of two feet radius; and on the day of 
the tranfit, by correfpondent altitudes of the Sun j all 
of which agreed within 5 // j and allowed for the 
difference of the Sun’s declination, morning and. 
afternoon. 

The morning was fair "and calm, but hazy ; not- 
withftandingwhich, I had a good view of the Planet, 
and with a 24 feet telefcope obferved that 

At 8 h ip 5" 5 in his egrefs touched ©’s limb. 

18' 58" went off-in tirely. 

, Vol. LIZ. T 11 I could . 
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I could not be fo certain of the moment when he 
left the Sun, as of his interior contact. For the Sun’s 
limb, undulating in the vapours of the horizon, made 
■it fomewhat difficult to judge when the indenture, 
formed by the Planet upon it, inti rely ceafed. How¬ 
ever, I believe this latter oblervatiou may be relied 
-on to 4 or 5". The comparifon of this obfervation 
with thole made in Europe will, I prefume, deter¬ 
mine the difference of meridians within a few fe- 
conds of time. 

I beg, Sir, you will excufe the freedom I have now 
taken, fince it is in the caufe of aftronomy, and allow 
me to fubferibe myfelf, with great refpedt, 

Reverend Sir, 

Your mold obedient, 
humble fervant, 

Cambridge, New England, _ . 1 

aoJune, 1763. John Winthrop, 


LXVI 1 I. A Method 
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hXVIlL j4 Method of working the OhjeSi 
Glajfes oj Rcfra&mg Tdelefcopes truly fphe~ 
rical. By the late Mr* James Short,, 

&R.S*- 


B;ca <3 Jan. 25, REPARE two plates or tools of 
i 7 yo. brafs, the one convex, and the other 

concave, being both portions of a fphere of the fame- 
radius as the local length of the object glafs you want 
to have, or rather of.a radius fomewhat longer than.' 
the focal length you - want,. for a dioptrical reafon j ; 
let thefe plates or tools be between two and three • 
times the breadth of the objed glafs defired; or, in i 
long focal lengths, twice the breadth will be fuffi- 
cient: let theie tools be of a. fuffieient thicknefs in, 
proportion to their breadth or diameter, and let them 1 
be ground with fine emery exa&ly true to one an¬ 
other, working them alternately,. the one above the 
other, to preferve the fame focal length; or, if it is, 
defired longer, you mu ft work the convex above the 
concave ; or, if defired (horter, you mull grind the • 
concave above the convex. 

After tins, you prepare another brafs-plate or-tool,. 
of the fame breadth and thicknefs as the two former, 

* This paper, which was delivered, fealed up, by Mr. Short, , 
at the Society, on the 30th of April, 1752, was, after his death,., 
opened by the Couacil, and ordered to be printed. • 

T t t 2,„ andj 
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, n( i a c t he feme radius of concavity ; its being truly 
4 on a lathe will be futlidcnt for this purpole ; 

Sh ierve afterwards for the polHlnngot 

Viva two Surfaces of your objed gkls, and thereto 

“f'ilraw-colourod gUft, of the 
„ hl ‘ &6 kind, of the proper diameter tor the object 
S5 you def.ro, which ought a way,, to be broade 
Svan *e proper aperture for that length) let thu, 
niece of .dais be ground flat, m anotner tool, on » 

g& »a « nearly parallel as may be, and onu; 

what poliflted, in order to difeover whc*a hue 
, mv V eins or flaws m the gluts. When you aic ia 
Ld of the goodnefs of the glafs, you are then to 
or^oare a handle to fatten your glafs to. Cxicau care 
Sd be taken in this, for fear of bending your glafs 
by the handle; my method is this; 1 take a k. 
rJece of brats, or rather of the concavity o the 
fuhere to which the gluts is to he ground ; this piece 
of brats thould not be thicker than of the thickncts 
of the ( dafs, of a circular form, lels in bieadth tomo- 
what than the glafs itieif, and having fulcs of the 
fame form, at right angles to the flat piece of brats, 
and thole fides ought to be of foch a thape as that 
the fingers may eafily apply to it m working, and 
' ‘thcle tides fhould he as low as may conveniently be, 
and no thicker than about * of the glafs. _ 1 ms 
handle is to be fattened to the gluts, by wanning the 
glafs and handle gently before a fire and laying kune 
' -oUch upon the glats thus warmed, till it becomes 
loft like melted wax; and then laying your brats 
■handle, a little-heated, on the pitch, you profs it a 
.little, till you are fure there is nothing between the 
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glafs and handle but pitch ; you then lay down the 
glafs and handle upon fomething flat, taking care 
that the handle is in the middle of the glafs, till it is 
entirely cold. It is very material to know, that the 
pitch, to be ufed for faftening the handle to the glafs, 
mu ft be foft pitch, that has never been ufed, nor 
melted ; for any other pitch will infallibly bend the 
glafs. 

You then grind your glafs in the concave tool 
with emery, and give it the proper figure and 
fmoothing for the laft polifh, in the common manner. 

In order to give your glafs the laft polifh, which is 
the moft difficult part of the whole work, you are to 
prepare feme pitch for covering the before mentioned 
polifhing concave tool, which is done in this manner : 
Take fame pitch, and melt it in an iron ladle, and let 
it boil for a quarter of an hour or thereabouts; by 
this boiling, the pitch, when cold, will become hard 
and brittle; or you may fhorten this operation, by 
melting equal quantities of pitch and rofin, and then 
there is no occalion to let it boil fo long. Your pitch 
being thus prepared, you again melt it, and take it 
off the fire, and let it ftand till the pitch becomes 
pretty cold, dr of a thickifh confidence; and having 
warmed the polifliing tool a little, to make the pitch 
flick to it, you pour out of the ladle upon the po¬ 
lifhing tool as much of the pitch as you judge will 
cover the whole tool, when fpread out, to about the 
thicknefii of t. of an inch ; you then invert this tool 
with the pitch upon it, and prefs it upon the convex 
tool, which mull be quite dry, clean, and cold, in 
order to give it the figure of the convex tool; in cafe 
it has not fpread out fo as to cover the whole furface 

of 
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of the polHbing tool, you warm the pitch by holding 
it before the fire, and prefling it upon the convex 
tool, as before, till it has entirely covered the fur- 
face of the policing tool; you then plunge it into 
cold water, till the brafs is quite cold. 

N. B. In order to know if your pitch is hard 
enough, you prefs the edge of the nail of your 
thumb upon it, and if it receives an impreflion, the 
pitch is not hard enough. 

You then proceed to prepare this polifhing tool,, 
for the laft polifla of your glafs, by grinding this po- 
lilhing tool upon the convex tool with pretty coarfc 
emery, and a fmall quantity of water, in the common 
way that tools are ground one upon another} but 
this muft be done only for a fmall fpace of time, and 
the polifhing tool muft have no other preflure than 
its own weight, for fear of feme of the emery flick¬ 
ing in the pitch, and you muft never allow the 
emery to grow dry; when you have ground the 
pitch lb as to. be all over of the fame colour, you 
then wafh the pitch from all the emery with a brulh 
and clean water} after this you take a bottle of wa¬ 
ter, and holding the pitch tool in a Hoping polition, 
you pour water out of the bottle lb as to fall upon 
every part of its furface. 

You then place the polifiling tool in a horizontal 
pofition, and you put upon it feme putty, walked 
irom all its gritty particles, but it need not. be the 
* fineft walking, arid you put a- good deal of water 
upon yow polifhing tool, mixing the putty and it to¬ 
gether, and you polifli your glafs upon this pitch po- 
lilher in the common manner of poll flung glufles. 

After 
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After you have polifhed your glafs about ten mi¬ 
nutes, you. again grind your poliflier upon the convex 
tool with emery, as before, for fear the pitch has, by 
working, loft any of its proper figure; and the oftener 
you do this, the truer will be the figure of your 
glafs; and in this manner you proceed till the glafs is 
quite polifhed. 

You then take your glafs off its handle, by holding 
it before the fire, till it is fo warm that you can Aide 
the handle off the glafs; and whilft the glafs is warm, 
you take off as much of the pitch as you can with 
the fharp edge of a knife; you then lay the glafs 
down to cool, and, when quite cold, you drop fome 
fpirits of wine upon it; and this, with a cloth, will 
wipe off the reft of the pitch. 

You then examine the center of die furfaces of 
your glafs; and if it lies to one fide of the center of 
your glafs, mark that place with a fpot of ink, and 
then put on your handle as before, upon the fide that 
is now polifhed, with its center over the fpot of ink, 
and grind your glafs as before, till the circular re¬ 
maining part of the glafs to be ground is as much 
diftant from the center of the glafs on the other fide 
from the fpot as the fpot was from the center of your 
glafs; you then by heat return your handle to the 
center of the glafs, and proceed to grind and polifh 
this fide of the glafs as before. 

N. B. The concave and convex tools fhould be 
ground with fine emery, after you have done one fide 
of your glafs ; for the oftener thefe are ground to-f 
gether, you will be the more fure of having your 
figure true. 
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A. 

A B E L E, or white poplar, doubts about its being an 
indigenous Englifh tree, p. 37. 

Achromatic telefcopes, required for fome nice aftronomical 
obferviuions, p. 459. 

/kids, not the principal caufe of the fufpenfion of iron in 
medicated waters, p. 222, &c. 

Air, its expulfion is probably the caufe of the lateral force 
of electrical explofions, p. 60, *61. Fixed, ferves to 
fufpend calcareous earths in water, p. 217. And like- 
wiie iron, p. 218. &c. Has a greater affinity with al¬ 
kalies than with iron, p. 223. 

Vot. LIX. U u u 
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Akmcor Lord, his obforvation of the transit of Venus? 
p. 339, 340. 1 las built an obfervatory at 1 lawk-hiil, 

near Edinburgh, p. 3 4 ;?* 

Alkalies, their elil'&s on chalybeate waters accounted fur, 


p. 223, See. 

America, its animals Ids in fize than in the other pa: 


of 


the globe, p. 12.7. 


America , North, increafe of its inhabitants, p.rar.^ So. 
70 years the number will be double of thole in Great 
Eritain, p» 122. 

Animalcule produced from.infufton, infinitely fmallcr than 
the fpermatic animals, p. 191. Some of them produced 
from the infufion of hemp-leed, p. 142. Their divifion 
owing to fome accidents, p. 143. Swim by means of 
minute fins, p. 144. . 

Animals , many Ipecies formerly known and row exemd, 

Ara'chis , a plant, from whofe pods a good oil is extradited,, 
p. o } 30. 

Archimedes's Mirrors imitated at Drefden, p. !■>'. 

AJlrcmncr Royal, his remarks on the obfervations made at 

“ |f] e Coudrc, near Quebec, p. 280. On thole of Hawk- 
hill, near EcUnbuigh, p. 343,. 366. On thofe at Gib¬ 
raltar, p. 350. His communication oi the cclipfes of 
Jupiter’s firft fatellite at Greenwich, p. 399. Remaiks 
on the obfervations of the tranfit of Venus at Lewdlon 
in Pennfylvania,,p. 420.. 

Aimofphcn of Venus fulpefted by Mr. Hirft, p. 23 t. By 
Dr. Smith of Philadelphia, p. 316. 

Jlufort, Mr. Alexander, his obfervation of the tranfit of 
Venus, three feconds E. of St. Paul’s, p. 37S. 

Aurora bore ales, two obferved at Paris,, p. 86. Two ob- 
ferved at Oxford, p. 367. 


B. 

Barometer , very low, p. 85, 156, 159. 


Band ngton 
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Barrington, Honourable Daines, on trees fuppofed Indige¬ 
nous in Great Britain, p. 23, &c. 

Bnylcy, Mr. William, his agronomical obfervations at the 
North Cape, p. 262. Could obferve but imperfedly, on 
account of the clout’s, the tranfit of Venus, p.-266. 
Saw a black ligament between the limbs, ibid. 

Baylry, Mr. Joel. See Biddle. 

jscajts, many fpecies ddlroyed in different countries, 
p. 135. Some, perhaps, intirely extinguished, ibid. 

Bcroe, a kind of gelatinous marine animal, p. t 44. Its 
fimilarity with the Vclvox , an animal produced by in- 
fufion, ibid. 

Levis, Dr. John, Ids obfervation of the tranfit of Venus, 
P- 189. Saw a {lender tail between the planet and the 
fun, p. 190. Obferves the eclipfe of the fun, p. 1,01. 

Biddle, Mr. Owen, and Mr. Joel Bay ley, appointed by the 
Piulofbplucal Society at Philadelphia to obferve the 
tranfit of Venus at Leweftown in Pennfylvania, p. 414. 
Their obfervations, p. 41 6. 

Bills of mortality very defective in London, p. 120. 
How they might be improved, p. 124. Defedtof thofe 
at Paris, p. x2o. 

Bird's, more deficient than the burials in the London bills 
of mortality, p. too. In what proportion probably, 
p. tot. That proportion leffened, p. 108, 109. 

Bodies, drawn conthntly towards two fixed points, deferibe 
equal folids in equal times, p. 7 6. 

Barn’s foil'll, found in North America, p. 126; and in Si¬ 
beria, p. 127. Whether carried thither from ocher 
parts, p. 130,131. Of a fpecies probably indigenous, 
133. Differing from the elephants, p. 132. Now ex- 
tind, p. 135. Probable caufe of this phenomenon, 
p. 136, 137. 

Bones regenerated, p. 41, 42* In what manner probably, 
p. -13. 

Bonn, figures and mferiptions found in that place, p. 195- 

Borhje, Dr. William, communicates an information .about 
native tin found in Cornwall, p. 47, 48. His meteo- 
rogical obfervations in Cornwall, p. 157. 

U u u 2 B oft on 
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Bojlon in New England would decrcafe in inhabitants, were 
there no Supply from the country, p. I15. 

Box , not an indigenous tree, p. 29, 35. 

Brakcnridge, Dr. his method of finding the number of die 
inhabitants in London precarious, p. toe, jo : . Has 
over-iated it, ibid. An error in another method of 
his, p. 104. 

Brcwnrigg , Mr. George, fends a particular oil extraded 
from ground nuts in North Caroline, p. 379. 

Burials exceed births in towns, p. 115. Lets in Paris than, 
would be expeded, p. 119. 

C. 

Canton, Mr. John, obferves the tranfit of Venus, p. 193, 
194. And the eclipfe of the fun, p. 194. His experi¬ 
ments on the luminoufnefs of the fea, 446. 

Cayanebnrg in Lapland, obfervations of the tranfit of Ve¬ 
nus in that place, p. 329. 

Cartilages regenerated as well as bones, p. 44, 

Chalybeate waters, imitated by Mr. Lane, p. 218 —2 22, &rc. 

Chelfea> fifty new plants of the garden deferibed, p. 384, 
&c. ■ 

Chefnut, doubts about its being originally a native of Great 
Britain, p. 24, 25, &c. Whether formerly much em¬ 

ployed as timber, p. 26. The oldeft of thele trees in 
England, p. 30. 

Chinefe , a great nation from the time of the confufion of 
tongues, p. 493. Their early and uninterrupted ideas 
of a Deity, p. 503, 504, 

Chinefe letters, anciently fymbolical, p. 495. Afterwards 
hieroglyphical, p. 497, How formed, ibid. Their 
differences, p. 498, 501. Defeds and irregularities, 

1 P* 499 > 5 00 - Their rcfemblance with Egyptian hiero¬ 
glyphics, p. 502 ; but intirely different, ibid. 

Chyle* transparent in birds, p. 199, White in the croco¬ 
dile, ibid. 

Climates , 
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Climates, a change of, improbable, p. 13 r. 

Cobwebs , why not found on high and dark roofs, p, 30, 
31 - More common on white-wafh than on wainfcor, 
ibid. 

Conferva, a particular fpecies found near Cortona, in the 
form of a kind of paper, p. 50. Different fpecies of 
that plant, p. 53. Errors of botanifts about them, 
ibid. Artificial paper made from the fame fubftance, 
P- 53 » 54 * What the Conferva Plinii was, p. 52—56. 

Cuticle, the whole feparated from the hands and feet of a 
a patient in a fever, p. 282. A glove detached from 
the hand, p. 283. 


D. 


Dean, no chefnuts to be found in the foreft: there at pre- 
fent, p. 29. 

Pena does not neccfiarily imply the foreft of Dean, p. 28. 

'Denarius Etrufcan, explained by Mr. Swinton, p. 440. 

Dixon , Mr. Jeremiah, his aftronomical obfervacions on the 
ifiand of Hammerfoft, near the North Cape, p. 253. 

Drefden, its foot’s proportion to that of London, p. 5. 
Burning fpeculums of a fuperior force executed there, 
ibid. 

Dublin, probable number of its inhabitants, p. 105. 

Ducarrcl Dr. his opinion about chefnut-trees examined, 
p. 27, 28, 29. 

Dunn, Mr. appearances obferved by him during the tranfit 
of Venus, p. 232, 356, 357. 

Dymond , Mr. See Wales. 



Earthquakes at Macao, p. 71. Very violent at Manilla, 

p. y 2 * 

Eclipfcs of Jupiter’s firft fatellite obferved at Greenwich, 
0.401. At Glafgow, p. 402. 

' _ Eclipfe 
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Eclipfe of the moon in 17%, obferved at .Edinburgh* 
p. 369. At Greenwich, p. 3 66, 399. 

Eclipje of the fun in 1769, obferved at Shirborn-caftle, 
p. 174. At Oxford, p. 17S. At ICew, p. 191. In 
London, p. 194. At Leicdlcr, p. 239. At the 
North Cape, p. 259—268. Near Leeds, p. 286. At 
Cajaneburgh, 330, Near Edinburgh, p. 345. At 
Gibraltar, p. 349. At Paris, p. 375. At Stockholm, 
p. 406. At Eaft Derehatn in Norfolk, p. 409. 

Egyptian letters, whether the fame with the ancient Chi- 
nefe, p.490, 491. Not at all known at prdent in 
China, p. 502. 

EUtlrical explofions, their lateral Force, p. 57. Experi¬ 
ments to afeerrain its caufe, p. 58, &e. Probably jtro- 
duccd by the expulfion of air, p. 60. What fenfarion 
it produces, p. 62. 

EUfirhal machine, obferved at Vienna to acquire an un¬ 
common foice during an aurora borealis, p. 88. 

Ekftricity, its cl ire <51 pyflage through conductors may be 
traced, p. 63. Its effeds, ibid. Its force not abided 
by the inflexions of the wires, p. 64. But much lef- 
fened in proportion to their length, p. (>;, 66, 67. 
A very Ihort paffage through the air, taken in preference 
to a long one through metals, p. 68, 6 9. May have 
fome Orate in the fall of rain, p. 361. 

Elephants, true, probibly never were in America, p. 139. 
Differing in diverfc parts, p. j 36. 

Ellis, John, Efq; on the animalcula of vegetable infufiom, 
p. 138, 139, &c. Dilcovtrs an indiflbluble fait in an 
mfwfion of hemp-feed, p. 145, 146. And alio in in- 
tufions of flax and of wheat, p. 198. 

Elm, probably not an indigenous tree of England, p, 34. 

Ericaulon iccangnlarc , a rare plant found in the ifle of 
Side, p. 293. 

Ever-green trees, none indigenous in England, but holly, 
juniper, and ivy, p. 36. 
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Expetlaiions 
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Expectations of life, new calculated from the bills of mor¬ 
tality, p. 89. Two fenles affixed to that expreffion, 
p. 90. Double for a child in Madeira to one in London, 
p. 113. 

F. 

Families, may, upon an average, con fid of five perfons in 
London, and of id's throughout England, p.113. 

Farr , Dr. William, his meteorological obfervations at 
Plymouth, p. 81. 

Fir , Scotch, not found in any part of England, p. 32. 
Subterraneous, dug out in many places, ibid. Was pro¬ 
bably formerly an indigenous tree in the northern parts 
of England, p. 33, 34. 

Fau-hi introduced the eight elementary characters in the 
Chinele writing, p. 495. 

Fungi, their quick vegetation on moil animal and vegeta¬ 
ble infufions, p. 139. 


G. 

Flouts bones found in feveral places, p.127. Belonging. 

to fome large animals, p. 128. •' 

( i/t’jfes , how to be worked truly fpherical, p. 507. 

( iiihon, an ape without tail .of the Eaft-Indies, p. 73. 
Length of his arms, ibid. 

Chunk', none of the lymphatic kind in turtles and in fifh, 

p. 210. 

Coocb, Mr. B. his account of a Angular feparation of the 
cuticle in a difordcr, p. 281. Sends thac of the hand 
of the patient, which has the form of a gtpve, p. 283. 


H. 

Haddock, its lymphatics deferibed, p. 205. ; 

Harris, Mr. Daniel, his obfervations of the tranfit of Ve¬ 
nus at Wind for, p. 422, 

Hamilton, 
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Hamilton , Honourable William, his letter on Mount Ve- 
fuvius, p. 1 8. His account of feme other volcanoes in 
the neighbourhood, p. rr), 20. 

I’cbtrdcn , Dr. Thomas, his account of the nopuloufntls at 
Madeira, p. jit. 

IIcb or dev,., Dr. William, on the different quantities of rain 
at diflerent heights, p. 359. His lufpicions on the 
caui'e of this phenomenon, p. 361. 

llcwp-fiid, an infufion of it (hews anhvalcula multiplying 
by accidental diviiion, p. 142. Produces an indiflb- 
lubie fait, p. 145, 1 46. 

I-hivfo;?, Mr, John, on the lymphatic fyftem in amphibious 
animals, p. 198. On the lymphatics in fife, p. 204. 

tlirft , Rev. Mr. William, obferves the laft tranfit of Venus 
at Greenwich, p. 228, 229. Had obferved the preced¬ 
ing one at Madrafs, p, 229. Saw in both a protube¬ 
rance from the planet at the time of the internal contact, 
p. 2 jo. And a penumbra preceding the external con- 
tad, p. 231, Site. 

Holland , Samuel, Efq; his agronomical obfervations in 
North America, p. 247. Obferves the tranfit of Venus 
near Quebec, p. 249. 

Hope, Profcffor John, his account of a rare plant found in 
the ifle of Skie, p. 241. 

Hornsby, Pryfeflbr Thomas, his obfervation of the tranfit 
of Venus at Oxford, p. 174, &c. Sees the limbs of the 
planet .and the fun united at the internal con tad by a 
kind of ligament, p. 176. Obferves the eclipie of the 
fun, p, 178, 179. 

Horsfall , Mr. James, his obfervation of the laft tranfit of 
Venus, p> 170. 

Horjley, Rev. Mr. on the computation of the fun’s diftance 
from the earth, p. 153. Obferves the tranfit of Venus 
at Oxford, p. 183, &c. Sees a kind of ligament be¬ 
tween the planet and the fun at the internal contact, 
p. 184. 

Hudfon , Mr. William, his account of the fifty Chelfea 
plants for 1768, p„ 384. 


Hunter, 
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Hunter, Mr, John, difcovered the la&eals in a crocodile* 

J>. 2Of.'. 

I. h 


I. 

VVV.///A-, lieutenant, lus obfervation of the tranlit of Ve¬ 
nus at Gibraltar, p. 347. And of the cclipfe of the 
f’un, p. 319. 

j't’fitits at Pekin, their anfwcr on the fuppofed affinity 
between the Chinefe and Egyptian letters, p. 489. 

Inhabitants* See Number. 

hifmptions found at Bonn, p. r96. 

Jones, the late ¥/il!iam, Efq-, his demonftration of the law 
of motion in bodies, cotiftandy drawn towards two fixed 
points, p. 75. 

Iron , by becoming nifty, ceafes to be a conductor of elec¬ 
tricity, p. 168, Sufpended in water by means of fixed 
air, p. at8 . Combined with acids in the pyrites, 
p. 217. 

Jupiter , cclipfes of his firft fatellite obferved, p. 401, 402, 
454,461. Shadows of the fatellites, p. 457. Varia¬ 
tions of his belts, p. 457. 

K. 

Knots upon cords ufed before letters in China, p, 494; 
Analogy between this and what was obferved in Ame¬ 
rica, ibid. 


L. 

LaBeals in turtles, p. 199. In fi(h, p. 205. Form a net¬ 
work of veffels between the mufcular and villous coafts 
of the inteftincs, p. 210. ,\ 

Lalande, Mr. De, fends the obfervations of the tran/|t of 
Venus made at Paris, p. 374. 

Vor,. LIX. X x x ’ tm 
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Lane., Mr. Tim. his experiments on the folubiiity oF iron- 
in water, by the intcrmillion of fixed air, p. 2 16, &c. 

Law of motion. Sec Bodies . 

Leeds, Mr. John, his obfemtion of the tranfit of Venus 
in Maryland, p. 444. 

Lekejisr, its latitude, p. 290. 

Licou, the different charadters of the Chinefe, p. 495, 
496. 

Ligament between the limbs of Venus and the Sun at their 
internal contact, leen by feveral observers, p. 176, 184, 
185, 231, 266, 276, 33 1, 417. 

Light, a border of, ken round that part or Venus which 
was yet off the Sun, p. 310, 312. 

Line tree imported into England, p. 35. 

Lind , Dodtor Janies, his obfervation of the tranfit of Ve¬ 
nus, at Hawkhill, near Edinburgh, p. 339, &c. Of 
the eclipfe of the Sun, p. 342. And of an eclipfe or 
the Moon, p. 363. 

London, the number of its inhabitants, p. 99. 102. was de¬ 
creasing for thirty years, p. 107. Lefs fatal to children 
than formerly, p. 109. Fewer people attain to very 
great ages than in other places, p. x 16. Is now in- 

creafing, p. 118. . 

Ludlam, Rev. Mr, obferves the tranfit of "V enus at Lei- 
cefter, p. 236. And the Sun’s eclipfe, p. 239. 

Luminoufnefs of the fea owing to the putrcfa&ion of ani¬ 
mal fubftances, p.446. May be imitated in artificial 
fea-water, p.448, Deftroycd by a certain heat, p.449. 
Obferved and accounted for by feveral navigators, 
p. 450. 

Lmpbatic Syftem difeovered in amphibious animals by 
''Mr. Mewfon, p 198. And in fifli, p.204. Have no 
valves in thefe laft, p. 2x0. How to be found in them, 

' p' 2 I l • 

Lymphatics of the urethra and bladder, .how difeovered, p* 

’ 395- Defcribed, p. 396, 397. 

Lyfons, 
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J.yfons , Dr. of Gloucefter, letter to Dr. 'Nicholls on a cafe 
of three pins fwallowed by a girl, and di-i charged at her 

fhouider, p. 19. 

Mo 

Macclesfield, the Earl and Couctefs of, obferve the traftfic 
of Venus at Sbirburn-caftle, p. 173, 174. 

Machin, Mr. indicates a law of motion in bodies, deflected 
by two forces directed to two fixed points, p. 75, 76. 

Madeira, life of the inhabitants more fettled than in Lon¬ 
don, p. 112. Doubles its inhabitants in 84 years, 
p. 120. 

Mammout , fabulous animals of Siberia, p. 127. 

Mafkelyne, Mr. communicates the eclipfes of Jupiter’s firffc 
iateliite, the eclipfe of the Moon, and the occultations 
Of fixed ffcars by the Moon, obferved at Greenwich in 
1769, p. 399. See AJironomer Royal. 

Mayer , ProfefTor Andrew, his obfervation of the tranfit of 
Venus at Gryphifwalde, p. 284. 

Mercury , tranfit of, over the Sun in 1743, obferved in 
New England by Profeffor Winthrop, p. 505. 

Meflier, MrMiis-account of_t w0 remark able aurorae boreales 
at Paris, p. 86. Obferves the tranfit of Venus at Paris, 
p. 376. Aftronomical obfervations made and commu¬ 
nicated by him, p. 454. 

Metallic communication, from the erodes or weather¬ 
cocks of fteeples down to the ground, neceffary to pre- 
ferve them from injury by lightning, p. 163, 

Meteorological obfervations at Plymouth, p. 81. At 
Bridgwater, p. 155, 156, At Ludgvan in Cornwall, 
p. 157—159. 

Mirrors , cauftic, made at Drefden, p. 4. Their conftruc- 
tion, ibid. Their dimenfions, p. 5. Their effedts, 
p. 6, 7, 8. 

Moivre, Mr. Abraham De, his hypothefis on the equal 
decrements of human life, p. 90, 91. 

X x x 2 • Monkies, 
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MorJdes, Angular fpccies without tails, from Bengal, p. 72;. 

Probably the fame with Buffon’sGibbon, p. 73. 
Montagu, Edward Wortley, his controveriy with Mr. 

Needham about the bull at Turin, p. 490. 

Moo'ds tranfit over the Pleiades in 1767, oblerved at Paris,, 
p, 460. Two eciipies in 17 08 obibrved at Paris, 
p. 463, 465. One in 1769 oblerved at Edinburgh, 
p. 364. And at Greenwich, p. 3 66, 399. 

Monro , Profcffor, law the laCteais in a turtle, p. 204. 
Morris , Mr. Corbyn, error in his computation of the in¬ 
habitants of London, p. 151. 

Morion , Dr. Charles, his extract of a letter from the Jefuits 
at Pekin on the Chinefe characters, p. 489. 

Msuldsr.cfs, cccafioned by particular fungi or mufh rooms, 
p. 139. Not to be confounded with the animals that 
feed on them, p. 140. 

Moult , Mr. John, on a new manner of preparing falep,. 

p. x. 

Mountains are produced by volcanoes, p. 21. 

N. 

Needham, Mr. Turbervill, his obfervations on the an mal- 
cula found in fev'eral infufions, p. 138, 139. Corrected 
by thofe of Mr. Ellis, p. 140. His opinion on the 
fmiilarity between the Egyptian and Chinefe characters, 

P* 

New England, increafe or its inhabitants, p. 122. Their 
aCtual number, p. 123. 

Nicholls, Dr. John, his letter, inclofing an uncommon cafe, 
P* 9 * . . 

North Cape, its longitude, p. 266. And latitude, p. 270. 

Meteorological oblervations made there, p. 270, 271. 
Norway, number of very old people in that country, 
p. 117. 

Number of inhabitants may be deduced from the bills of mor¬ 
tality of aplace, p. 97. What it probably is atBrdlaw, ibid. 
2 In 
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In London, p. 98, 99, 102. At Rome, p. 105. la 
Berlin, ibid. At Dublin, ibid. At Norwich, p. £14. 
In the Pruffian dominions, p. 115, 


O. 

Oak , often miftaken for chefnut in old buildings, p. 26. 
Ohio , foffil bones found near chat river, p. 126. 

Oil, extracted from the pods of the Arachis, p. 385. Is 
not apt to grow rancid, p. 381. Mentioned by Sir 
Hans Sloane, ibid. Its low price, p. 382. 

Orchis , roots of, may be prepared fo as to refetnbie the 
falep, p. 1. What fpecies is the propereft, p. 2. 


P. 

A* 

Paper , natural, found near the city of Cortona, p. 50. 
Its origin, p. 51. Artificial made from the lame fub- 
ftance, p. 53, 54. 

Paris, fome of its encouragements to marriage and popu¬ 
lation, p. 119. Its bills of mortality more compleat 
than thofe-t-n-iomjaiTv-p.-1 oxx —Excepting with regard 
to the ages of the dead, ibid. 

Paxton , the Rev. Mr. William, his letter on the eff«Tcs of 
a thunder-ftorm on the tower and the church of Buck- 
land Brewer, p. 79. 

Pekin. See Jefuits. ■ 

Philadelphia, Bhilofophical Society of that city appoints 
feveral committees to obferve at different places the 
tranfit of Venus, p. 290, 4x4, &c. 

Pingre , Mr. obferves the tranfit of Venus at Cape Francois, 
p. 376. 

Pins, three fwallowed by a girl, p. 10. Symptoms which 
attended that accident, p. xx. Difcharged at her Ihoul- 
der, p. 12. Conjectures on their paffage thither, 
p. x3—id. Cafe fimilar to it, p. x7. 
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PutrefaSImioi fifh makes she fea-water luminous, p. 447. 
Salt necefiary for this died, ibid. How accounted 
for, p. 449. 

R. 

Rain, unequal quantities of it fall at top or at bottom of 
high buildings, p. 361. 

Rafpe, Mr. his diflertution on the foffU bones found in 
North America, p. 126. 

Robcrtfon , Mr. John, his letter to the Prefidcnt, p. 74, 
Communicates the demonflration of a law of motion in 
bodies defleded by two forces tending to two points, by 
the late Mr. Jones, p. 75. 

Rofewarne , Mr. his account of a fpecimen of native tin 
found in Cornwall, p. 49. 

Royal Society confulted about the means of fecuring the ca¬ 
thedral of St. Paul’s from damage by lightening, p. 160. 
Report of a committee in confequencc of this appli¬ 
cation, p. 162, &c. Sends obfervers to the North 
Cape on account of the tranfit of Venus, p. 253. And 
to Mudfon’s bay, p. 480. 


S. 

Safinim, the name of a Samnite family, p.437. 

Saint Raul's, the Dean and Chapter of, confult the Royal 
Society about the belt means of fecuring their cathedral 
from damage by lightening, p. 160. How the build¬ 
ing may be fecured, p. 162, &c. 

. . .. Salop, 
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Salop, that which comes from Turkey may be imitated by 
means of the roots of the Orchis, p. 1. In what man¬ 
ner, p. 2. Its power of thickening of water and mak- 

^ ing h jelly, p. 3. 

Salt indiffoiuble produced from an infufion of hemp-feed, 
p. 146, 147. And fiom fame other vegetable infufions,, 
p. 148. 

Samnite coins elucidated by Mr. Swinton, p. 432. 

Saturn, two dark belts difeovered on his globe, p. 459. 

Sea. See Lnminoufnefs. 

Short Dr. his obfervations on bills of mortality com¬ 
mended, p. no. 

Short, late Mr. James, his method of working fpherical - 
glaffes, p. 507. 

Shoulder bone, the head of it fawed off, and the motion and 
figure of the arm preferred, p. 40, 41. The fame ope¬ 
ration recommended, p. 44. 

Sicamore, or Great Maple, a tree of foreign extraction, 
P- 35 - 

Side , a rare aquatic plant found in that ifle, p. 241. 

Smeaton Mr. John, his obfervations of the folar eclipfe,, 
near Leeds, p. 2 86. 

Smith , Dr. William, provoftof the.college of Philadel¬ 
phia, his account of lire tranllt ofWenus obferved by 
him and ieveral other gentlemen, at Norriton,. twenty 
miles N. W. of Philadelphia, p. 289, &c. 

Self at err a, an extinguifhed volcano, p. 20. 

Spherical glaffes, how to be worked, p. 507.. 

Steward, Dr. his method of determining the diftance of 
the Sun, true in its principle, p.. 153. ImperfeCt in its 
tilt*, p. i 54. 

Stockholm, the obfervations of the tranfit of Venus in that 
city, p. 332. 

Strange, John, Efq; his account of a natural paper found 
near Cortona, in Tufcany, p.50,51. Defcribes leveral 
fepulchral in'fcriptions and figures found at Bonn, 
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Swir.ton Rev. Mr, John, his account of two Aurorae Bore- 
ales obferved at Oxford, n, 367. His elucidation of two 
Samnitc coins, p. 432, 


T. 

'thunder cloud, burfl'ng on the tower of a church, threw 
fome of the large i":or.cs at a great diilance, p. 80. 
tin native, found in Cornwall, p. 40, 
tran fit. See. Venus. 

tran fit mlelcopc by Mr. Woclaflon, 411. 
trees commonly fuppofed indigenous to Great Britain* 
p, 23. What characters fuch trees fliouid have* 
p. 23. 24. 

turin, buft at, occafions fome dilpute, p. 490* 
turtles , their lymphatics traced, p. 199, &c. 

V. 

Venus, its tranfit over the Sun obferved in London p. x 70. 
192. At Shirburn Caftle, p, 173. At Oxford* 
p. 174* 183- At Kew, p.. 189. At Greenwich,p. 228. 
At Leicefter, p. 236. At and near Quebec, p. 249.273. 
Near the North Cape, p. 259! At Cajaneburg, p. 330. 
At Uplal, p. 331. At Stockholm, p. 332. AtGiaf- 
gow, p. 333. At Hawkhill near Edinburgh, p. 339* 
At Kirknewton, p. 344. At Gibraltar, p. 347. At 
Cambridge in New England, p.351. At Paris, p. 374* 
376. At Bourdeaux, p. 375. At Breft, ibid. At 
Cape Franpois (St. Domingo), p. 376. At Martmko* 
ibid. At Eaft Dereham in Norfolk, p. 407. At 
Lewefton in Pennfylvania, p, 414. In Windfor Caftle* 
pi 442. In Maryland, p. 444. At Hud Ton’s Bay* 
p, 480. 

Vefuvius, Mount, formed by degrees, p, 19. its afhes per¬ 
nicious to hogs, ibid. 


Villi 



index. ss$ , 

Fillip of the inteflines, confift of a net-work of Jadeals, and 
of arteries, and veins, p. 212. 

Vifme, Stephen De, Efqj his letter on an earthquake'.ac 
Macao, and a Angular fpecies of Monkies in the interior 
parts of Bengal, p. 71. 

Volcanoes , feveral in the neighbourhood of Mount Vefuvius,. 
p.19,20,21. 

Upfal, obfervations of the tranfit of Venus in that city, 
P* 33 ** The ligament between the limbs of Venus 
and the Sun, feen there, ibid. 


W. 


Wales , Mr. William, and Mr. Jofeph Dymond,. their- 
aftronomical obfervations, by order of the Royal Society 
in Hudfon’s Bay, p. 467. Their obfervations on the 
tranfit of Venus, p. 480. 

Wargentin, Mr. fends “the accounts of feveral obfervations' 
of the tranfit of Venus in Sweden, p. 327. HiS’ 
obfervation at Stockholm, p. 332. 

Watfon , Mr. Henry, his defeription of the lymphatics of 
the urethra and neck of the bladder, p. 392. 

Watfon Dr. William, his account of an oilfent over from 
North Carolina, p. 379, &rc. 

White, Mr. his account of a cafe where the os humeri was- 
lawed off, and the motion of the limb preferved, p. 39.. 

Wilfon, Dr. Alexander, obfervations of the tranfit of 
Venus at Glafgow, p. 3,33, &c. Saw the ligament be¬ 
tween the limbs of Venus and the Sun, p. 335. His 
obfervations of eclipfes of Jupiter’s firft fatellite, 
p. 402. 

Winthrop, John, E% his obfervations of the tranfit of 
Venus at Cambridge, in New England, p. 33.1, &c; Of 
the tranfit of Mercury, in the fame town, in 1743, 
p. 505. 

Wollajlon, Rev. Francis, his obfervations of the tranfit of: 
Venus at Eaft Dereham, in Norfolk, p. 407.. And of 
You LIX. Y y y 
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the eclipfe oF the Sun, p. 409. Account of his tranfit 
tclefcope, p. 41 r. 

Wolfe, Dr, on forne cauftic mirrors conftrufted at Dref- 
den, p. 4. 

Wright , Mr. Thomas obferves the tranflt of Venus at Ifle 
Cou’clre near Quebec, p. 273. Saw the ligament be¬ 
tween the limbs of the planet and the Sun, p. 276. 
Writing , probably eftabhflied in the antediluvian world, 
P- 4 i) 3 - 


Y. 

Tew , doubts about its being an indigenous tree in Eng¬ 
land, .p, 36, Defcription of one of an extraordinary 
fize in a Scotch church yard, p, 37. 


The End of the Fifty-Ninth Volume, 
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